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The Review for November, 1896, is based on 2,738 reports 
from stations occupied by regular and voluntary observers, 
classified as follows: 137 from Weather Bureau stations; 
33 from U. 8. Army post surgeons; 2,425 from voluntary 
observers; 33 from Canadian stations; 1 from Hawaii; 96 


received through the Southern Pacific Railway Company; 14 
from U.S. Life-Saving stations. International simultaneous 
observations are received from a few stations and used 
together with trustworthy newspaper extracts and special 
reports. 


INTRODUCTION. 


The WreaTtHeR Review is prepared under the general edi- 
torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorolegical Data. Spe- 
cial acknowledgment is made of the hearty cooperation of 
Prof. R. F. Stupart, Director of the Meteorological Service of 
the Dominion of Canada, Mr. Curtis J. Lyons, Meteorologist 
to the Government Survey, Honolulu, and Dr. Mariano 
Barcena, Director of the Central Meteorological Observatory 
of Mexico, 


GENERAL CHARACTERISTICS. 


i The most important storms of November were those of the 
5th and the 2d-6th in the Lake Region. The remarkable 
feature of the month was the area of low temperature and 
high pressure that prevailed from the western Canadian 
Provinces southward to the Mississippi and Missouri valleys, 
as well as the corresponding area of high temperature that 
prevailed in the Atlantic States. The mean temperature was 
the lowest on record at many stations in the former region 
as well as in Oregon and was the highest on record at most 
stations in the latter region. Equally remarkable was the 
heavy rainfall in the watershed of the Ohio River and on 
the coasts of Washington and Oregon. An unusual quan- 
tity of snow fell over the Rocky Mountain Region and the 
northern Slope and eastward to Manitoba and the upper 
Lakes, leaving an unusually thick layer of snow on the ground 
at the end of the month. Remarkable floods occurred in the 
Willamette, due to melting snow; remarkable gorges in the 
Chippewa and upper Mississippi rivers due to the freezing up 
of booms of logs; unusually good stages of water for naviga- 
tion prevailed in the Ohio River. In British Columbia the 
cold and wind and heavy snow were unprecedented. The 
cold wave of the 26-30th was preceded by a furious wind 
with snow in Manitoba on the 25th. 


ATMOSPHERIC PRESSURE. 
{In inches and hundredths. ] 


The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity, and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarson Chart IV. That portion of thé reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 


CLIMATOLOGY OF THE MONTH. 


The mean pressures during the current month were high 
in the region over and east of the Rocky Mountains, as also 
over and east of the Atlantic Coast States. Areas of low 
pressure prevailed from Oregon westward, from Arizona 
southward, and over the eastern portion of Lake Superior. 

The highest pressures were: In Canada, Edmonton, 30.36; 
Battleford, 30.35; Banff, 30.29; in the United States, Havre 
and Bismarck, 30.27; Lynchburg, Norfolk, Raleigh, and Wil- 
mington, 30.26; Helena, Williston, Charleston, and Hatteras, 
30.25. 

The lowest were: In Canada, Esquimault, 29.97; St. Johns, 
N. F., 30.08; in the United States, Tatoosh Island, 29.95; 
Fort Canby and Phoenix, 29.96; Yuma, 29.97. 

As compared with the normal for November, the mean pres- 
sure was in excess over the entire country east of the Rocky 
Mountains except the valley of the Rio Grande. It was 
deficient over the Plateau Region and Pacific Coast. The 
greatest excesses were: at Canadian stations, Edmonton, 
0.38; Qu’Appelle, 0.23; Calgary and Swift Current, 0.22; 
Bermuda, 0.21; in the United States, Bismarck and East- 
port, 0.19; Havre,0.18. The greatest deficits were: Roseburg 
and Fort Canby, 0.09. 

As compared with the preceding month of October, the pres- 
sures reduced to sea level show a rise everywhere except in 
western Oregon, the center of the upper Lake Region, and 
Newfoundland. The greatest rises were: Edmonton, 0.35; 
Battleford, 0.83; Calgary, 0.28; Prince Albert, 0.26; Swift 
Current and Havre, 0.25. The greatest falls were: Tatoosh 
Island, 0.07; Fort Canby and Esquimault, 0.05. 

AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 

During November five high areas and eight lows were suffi- 
ciently defined to be mapped (see Charts Nos.I.and 1). The 
principal characteristics relating to the origin and motion of 
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these highs and lows will be found in the accompanying 
table: 
Movements of centers of areas of high and low pressure. 


First observed. | Last observed. Path. 
a 
reas © | Miles. |Days.| Miles. |Miles. 
3 9 | S,a-m.| 4 @ | 2,140) 5.0 428 17.9 
5,p-m.| 52/ 117/ 11,p.m.| 46 | 4,000) 6.0 681 2.4 
lW,a.m.| 109 | 16,p.m.| 3 79 3,380| 6.5 521 21.7 
RW 21,a.m 51 | 110/| 23,p.m.| 4 | 2,560/ 2.5) 1,022) 42.6 
a.m 48 94 | 2%.p.m. | 47 1,640) 2.5 655 | 27.3 
Mean of 5 
M 
areas. 
1,p-m.| 39 99 | 69 | 2,850) 5.0 570 | 2.7 
3,p.m.| 119) &p.m./| 47 59 3,680) 6.0 613 | 25.5 
7,.p.m.| 48| 127/| R,a.m.| 4,100) 4.5 912 | 38.0 
BV ll,p-m.| 31 4 I4,a.m.| 4 2,110) 2.5 845 | 35.2 
12,a.m.| 127 | 17,a.m. 49 66 2,950) 5.0 590 | 24.6 
16,p.m.| 124/ 19,a.m.| 47 68 3,900; 1,315| 54.8 
WHE 21,a.m.| 4) 127 2,a-m.| 68 | 2,940) 3.0 980 | 40.8 
2,a.m.| 1234 | B,a.m. 70 | 3,330); 5.0 666 | 27.8 
Mean of 8 
Mean of 33.5 


* October 31, a.m. 
HIGHS, 


The highs were mostly formed to the north of Montana or 
were detached from the rather permanent high in that region. 
Nos. I, I], and III had most of their course in south latitudes 
in the Gulf States. All of the highs, except No. ITI, finally 
reached Nova Scotia, and were last noted to the south of New- 
foundland. No. ITI disappeared on the 16th in a subper- 
manent high off the South Carolina coast, which remained 
stationary until the 18th, p.m. Reduced pressures of 31.00 
and above were frequently noted in Montana and to the north. 
The mean of 30.27 at Havre was the highest mean November 
pressure ever noted in that region. There was also an abnor- 
mally high pressure in the southeast States, reaching 30.26 
at Raleigh and Wilmington, which is the highest mean No- 
vember pressure noted in the South Atlantic States. 


LOWS. 


All of the low areas of the month, except Nos. I and IV, 
originated on or off the north Pacific Coast, No. I was first 
noted p. m. of Ist in Kansas, and No. IV p. m. of 11th in 
east Texas. The general trend of the lows was to the east 
and a little south of east till the Mississippi Valley was 
reached, when they turned northeast, and nearly all crossed 
a point just to the east of Lake Superior. All the lows dis- 
appeared in or near the Gulf of St. Lawrence. No. I was 


‘very severe in the Lake Region on the 5th; Buffalo reported 


€8 miles per hour, and Detroit 52 miles on afternoon of that 
day. No. III caused 48 miles at Chicago on p. m. of 10th, 
and 38 miles at Sault Ste. Marie on a. m. of 11th, Buffalo 
also reported 60 miles per hour on afternoon of 11th. When 
No. VIII reached the Lake Region it caused winds of 52 miles 
at Chicago, a. m. of 27th. 

A remarkable feature of the storms of this month was the 
very great velocity, 54.8 miles hourly for No. VI. Both the 
high area and low area velocity between the 16th and 24th was 
quite abnormal, averaging 46.1 miles per hour for the two lows 
and one high. This would seem to show a common origin 
for the motion of these conditions. It should be borne in 
mind, however, that during this same period there were sub- 


permanent highs nearly stationary to the north of Montana 
and in the southeast Atlantic States. 


LOCAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 


There were but two local storms properly so-called during 
November. Severe general storms, using that term as indi- 
cating a storm of wide extent, swept over the Lake Region 
on the 5th and 10th. Unusually heavy rains, at times mixed 
with snow and sleet, fell in Washington, Oregon, and Idaho 
on the llth, 12th, 13th, 14th, 15th, and 16th, producing dan- 
gerous floods in the rivers and small streams. Travel was 
interrupted, transportation lines damaged, bridges washed 
away, and much movable property was swept down the rivers. 

On the 23d an area of low pressure appeared on the Cali- 
fornia coast. It moved a little south of east, and on the 
morning of the 25th covered south-central Utah. About 3 
p. m., central time, of the last-named date a minor tornado 
occurred in McLennan County, Tex., passing near the little 
town of Mart. One person was killed and three injured. 
Two dwelling houses were completely destroyed and five in- 
jured. The property loss was about $2,000; path of greatest 
destruction, 30 to 60 yards wide and about 8 miles long. 
Moved northeast. 

On the morning of the 26th the storm center covered Iowa, 
eastern Kansas, and northwestern Missouri. The tempera- 
ture gradients westward were exceedingly sharp, and high 
winds and snow prevailed northward to the British boundary 
and westward to the Rocky Mountain Region, while the tem- 
perature of springtime prevailed over the southern Missis- 
sippi Valley and the Gulf Coast. 

A minor tornado was observed at 10.30 p. m., central time, 
near Tunica, Miss. One person was killed and one injured. 
Property loss was about $1,500. Path 300 yards wide; length 
unknown. Storm said to have moved northwest. 

Strong winds and gales were reported in southern Illinois 
and western Kentucky. Press dispatches state that houses 
were blown down at Kuttawa, Eddyville, and Mayfield. No 
lives lost. 

From four to eight lives were lost in Minnesota and the 
Dakotas as a result of the severity of the weather during the 
26th and 27th. 


LOCAL STORMS IN OCTOBER, 1896. 


A West India hurricane moved slowly northeastward, but 
at some distance from the Atlantic Coast line on the 10th, 
11th, 12th, and 13th, causing very high tides and dangerous 
gales, especially on the New Jersey, Long Island, and New 
England coasts. Much damage was done to bulkheads, 
wharves, piers, and other property on the immediate shore 
line. Beach property on the New Jersey and Long Island 
coasts suffered heavily. Probably half a million dollars will 
be required to repair and replace the property damaged and 
destroyed. 

Minor tornadoes occurred in Texas, Oklahoma, Arkansas, 
Louisiana, and Mississippi, on the 22d, 28th, and 29th. The 
record in detail is as follows: 

ist-2d.—A succession of heavy downpours in the upper San 
Pedro Valley (Arizona) caused a disastrous flood in the river. 
Five persons were drowned, and property valued at $10,000 
was destroyed. 

9th.—The voluntary observer at Lake Butler, Fla., Mr. 
John A. King, reports that a “cyclone” (by which we pre- 
sume he means merely a severe local storm) occurred near 
his station on this date. One dwelling and an outbuilding 
were destroyed. No details of the storm were reported. 

22d.—A° minor tornado was observed near Seguin, Tex., a 
little after 4 p. m., probably central time, of the 22d, by Mr. 
Samuel Neel. Property loss was small; path 300 feet wide 
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and about 6 miles long; no casualties; moved northeast; 
destruction confined principally to timber. 

25th.—A severe wind and rain storm occurred at Santa 
Rosa, Cal., on this date. Dwelling houses and barns were 
moved from their foundations, and trees were prostrated. 

28th.—The general meteorological conditions on the 28th 
were not greatly different from those of May 15, last. The 
area of low pressure on the morning map was to the north- 
westward. Snow was falling in the Rocky Mountain Region 
(on both dates), and warm southeast winds prevailed through- 
out the Mississippi Valley. Severe storms, and in some 
localities minor tornadoes, occurred in Texas, Oklahoma, and 
Indian Territory. The region of tornadic activity in Texas 
was almost identical with that traversed by the Sherman tor- 
nado (May15, 1896), but the funnel-shaped clouds were nar- 
row, and the rotary winds were not of unusual violence. Two 
funnel clouds were observed at Farmington, three at Howe, 
and one three miles east of Sherman. The funnel clouds 
observed at Howe were high in the air, and no destruction 
was wrought by them in that vicinity. The tornado path was 
from 30 to 200 yards wide, and its probable length 8 or 10 
miles. Six persons were injured near Howe and Farmington. 
The property loss was not great, probably $2,000 or $3,000 
in all. 

Alderson, Ind. T., was visited by a minor tornado at 3 p. m., 
central time, of the same date. Two persons injured; prop- 
erty loss about $2,500; path of destruction, 150 feet wide and 
one-half mile long; general progressive movement toward 
northeast. Press reports of tornadoes in Lincoln, Logan, and 
Payne counties, Okla., have not yet been verified. 

Wewoka, Ind. T., was also visited by a small tornado about 
10.15 p. m., central time, of the same date. Three persons 
were injured. Two residences, one church, one stone store 
building, and one warehouse were destroyed. The path of 
_— destruction was about one-fourth mile wide and 4 miles 
0 


ng. 

29th.—Tornadoes occurred on this date in Arkansas, Louis- 
iana, and Mississippi. The most destructive storm passed 
through Tensas Parish, La., at about 11.30 a. m., probably cen- 
tral time. Two persons were killed and thirteen wounded ; 
the property loss was about $15,000. The path of the storm 
was about 200 yards wide; length unknown; movement to- 
ward northeast. About 10 a. m., central time, a destructive 
storm passed through Jefferson County, Ark., striking the edge 
of the small hamlet of Tucker. Seven dwelling houses were 
totally destroyed and three people were injured ; the path was 
about 50 yards wide, increasing at some points to one-half 
mile; length unknown; storm moved northeast. 

The western edge of Coffeyville, Miss., was struck by a tor- 
nado at 2 p. m., central time. One person injured; property 
loss about $1,750. Width of path of great destruction, 150 
feet; length, 750 feet; moved northeast. 

The station Delay, in the eastern part of Lafayette County, 
Miss., was visited by a tornado at 3 p. m., probably central 
time, of the same date. Nocasualties; property loss, $2,500. 
Storm moved northeast. 

The following account of the waterspout-tornado that vis- 
ited New Orleans, La., on this date is contributed by Mr. 
Robert E. Kerkam, Local Forecast Official, Weather Bureau, 
New Orleans, La.: 


The storm commenced at 4 p. m., local time, - the coming together 
of two large, black clouds, on the Mississippi River, almost opposite 
Milan street, forming a waterspout that moved down the river, cross- 
img toward the land and first assuming tornadic form at the head of 
General Taylor street. A mild thunderstorm was in progress over the 
city at the time, but there was little lightning or thunder, and the con- 
ditions did not appear to warrant anticipating tornadic development; 
the temperature and pressure showed no fluctuations at the station 
worthy of moment during the time the local storm was in prearem. 
The theory advanced is that common to waterspouts striking land in 


this section. After leaving the water, the funnel lifted, only occasion- 

ally lowering to near the ground, at which times devastation occurred; 

but the cloud from which the funnel depended was heavy, and the 

cloud did not dissipate, or a beyond the range of vision, after again 

we the river, until it had covered a mile or slightly more of river 
ront. 

The duration of the storm from the time it struck the head of Gen- 
eral Taylor street until it passed Robin street in its northeastward 
movement to the river did not occupy more than a few minutes. Its 
course of movement was from southwest to northeast; funnel cloud 
black, surrounded by a misty, yellow covering about the lower part of 
the funnel; whirl from right to left, or contrary to the movements of 
the hands of a watch; rainfall only slight at 4 p. m., but heavy rain at 
4.30 p. m., after the tornado had disappeared on the river; the noise 
accompanying the tornado’s movement resembled a loud rumbling, 
similar tothat of arailroad train; length of track, slightly exceeding a 
mile; width, variable; largest width of path of destruction about 200 
feet; property destroyed estimated at from $75,000 to $100,000; no loss 
of life known; although it was reported that two negroes had been car- 
ried into the river, but ten persons were injured by falling or flying 
débris. No hail accompanied the storm, and but little lightning or 
thunder; after the storm ed there was a heavy fall of rain anda 
mild thunderstorm. The débris scattered along the path of the storm 
gave every indication of the usual whirling motion accompanying tor- 
nadoes; but as it consisted mostly of brick, slate roofs, etc., and as the 
funnel cloud frequently lifted and no material damage was done, there- 
fore the path was not well defined, save in the last third of a mile 
where cotton presses and brick walls were demolished. 

The local meteorological conditions at the observatory in the custom- 
house, distant some two miles from the tornado, were not materially 
affected; the temperature showed no fluctuations, there was only a | 
very gradual rise in the pressure, as shown by the barograph, and the 
maximum velocity of the wind reached less than 20 miles per hour, 
with an extreme velocity of 24 miles per hour. The wind changed 
from south at 3.50 p. m., to.southwest for two minutes, then to north- 
west for two minutes; to north for four minutes, to northwest for six 
minutes, with a sudden change to steady southeast from 4.05 to 4.40 
p. m., local time. 

Eye witnesses of the tornado differ as regards the appearance of 
surrounding clouds, two claiming that small funnel shapes were visible 
besides the general tornado funnel, and another stating that he watched 
the progress of the storm carefully, and noted only the one main fun- 
nel; the latter appears more credible, since the heavy clouds were at 
a low altitude, and a heavy rain apparent; it is possible that the masses 
of surrounding clouds confused the former witnesses. 

Peculiar freaks of the wind were apparent along the path of the 
storm: At one point a bale of cotton was burst te and the cotton was 
strung and wound around the telegraph and other wires in the neigh- 
hood, making them appear as if sleet and ice had frozen thereon; the 
telegraph poles and wires at this point were not disturbed, yet they 
were in the direct path of the storm. In one yard a tree in the center 
of the yard had been torn up by the roots, but no other vegetation or 
trees were injured, and no trace of damage could be found on the roofs 
of the buildings situated immediately next the yard. 

The tornado, taken as a whole, was of a mild form and could not be 
classed with the storms that inflicted the great damage in Louisville 
or St. Louis, or others of like character. 


Total known fatalities by tornado during the month,4; by 
lightning, 5. 


TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit.) 


The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table II. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
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.Hat, 26.0; Calgary, 24.6; Bismarck, 21.7; Williston, 21.3. 
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our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: Key West, 77.0; 
Jupiter, 75.5; Tampa, 72.0; Port Eads, 69.8; Jackson- 
ville, 67.4. The lowest were: Havre, 3.8; Williston, 6.6; 
Bismarck, 7.2; Moorhead, 10.2. Among the Canadian sta- 
tions the highest were: Bermuda, 68.2; Yarmouth, 41.2; 
Halifax, 39.5; Port Stanley, 39.0; Toronto, 38.9; Kingston, 
38.8; Sydney, 37.6; Esquimault, 36.4. The lowest were: 
Battleford, —3.4; Edmonton, —1.6; Banff, —0.8; Qu’Ap- 
pelle, —0.4. 

As compared with the normal for November the mean tem- 
perature for the current month was in excess throughout the 


Gulf and Atlantic States and the eastern portion of the Lake | ( 
Region as, also, in the southern Plateau region and south | ( 


Pacific Slope. It was deficient throughout the greater por- 
tion of the Dominion of Canada, the upper Lake Region, and 
westward to the Pacific. The line dividing the region of ex- 
cess from that of deficiency passed nearly direct from 
southern Newfoundland to southern California. The greatest 
excesses were: Raleigh, 5.5; Tampa, 5.4; Philadelphia, 5.3; 
Harrisburg, 5.2; Port Eads and Hatteras, 5.0. The greatest 
deficiencies were: Edmonton, 28.6; Havre, 27.0; Medicine 


Considered by districts the mean temperatures of the cur- 
rent month show departures from the normal as given in Table 
I. The greatest positive departures were: Middle Atlantic, 
4.2; South Atlantic, 4.5; Florida Peninsula, 3.8. The 
greatest negative departures were: North Dakota, 19.6; 
northern Slope, 13.2; Missouri Valley and northern Plateau, 
5.9; north Pacific, 6.2. 

The years of highest and lowest mean temperatures for Novem- 
ber are shown in Table I of the Review for November, 1894. 
The mean se oye for the current month was the highest 
on record at the following stations: Jupiter, 75.5; Tampa, 
72.0; Port Eads, 69.8; Jacksonville, 67.4; Savannah, 63.4; 
Pensacola, 63.3; Charleston, 63.1; Hatteras, 61.2; Wilming- 
ton, 60.2; Augusta, 59.8; Columbia, 8.C., 59.3; Norfolk and 
Cape Henry, 56.8; Charlotte, 55.6; Raleigh, 55.3; Knoxville, 
52.6; Lynchburg, 52.2; Baltimore, 51.0; Washington, 50.6; 
Vineyard Haven, 50.5; Philadelphia, 50.4; Atlantic City, 50.2; 
Parkersburg, 48.7; Pittsburg, 48.6; Nantucket, 48.5; Block, 
Island, 48.2; Harrisburg, 47.6; Woods Hole, 47.1; Narra- 
gansett Pier, 46.7; Boston, 46.5; New Haven, 46.3; Colum- 
bus, 45.2; Erie, 44.6; Cleveland and Sandusky, 44.2; Albany, 
44.0; Rochester, 42.6; Northfield, 37.1. The mean tempera- 
ture was the lowest on record at: Havre, 3.8; Williston, 
6.6; Bismarck, 7.2; Moorhead, 10.2; Miles City, 12.7; 
Huron, 13.6; Pierre, 15.0; Helena, 18.4; Rapid City, 20.9; 
St. Paul, 21.8; Minneapolis, 22.6; Sioux City, 22.4; Green 
Bay, 29.4; Spokane and Baker City, 30.6; Walla Walla, 33.8; 


Concordia, 34.4; Port Angeles, 36.9; Portland, Oreg., 38.6; | N 


Tatoosh Island, 39.7; Fort Canby, 41.0; Astoria, 41.6. 


This long list of stations for which the temperature during | E# 


November was either the highest or lowest on record shows 
that we have to do with a month whose anomalies merit 


U 
_— attention, both to the stucent of climatology and to Upper 


investigator of the ultimate causes of meteorological 
phenomena. 


The Editor has been favored by Mr. James Berry, Chief of | Middle Plateau - 


the Climate and Crop Service, with the four weekly charts, 
Villa, } and [Xa, b, which show the departures from the 10- 
_ normal for each station and for the average of each week. 

r. Berry states that it is doubtful whether the records of 
the Bureau will show another series like this. The deficien- 
cies in the upper Missouri Valley are entirely unprecedented 
so far as our records show, and it may be assumed that it 


will not recur more than once in fifty years. At Havre, 


Mont., the daily temperature averaged 40° below the normal 
for fourteen consecutive days. It will be noticed that in 
general the eastern half of our territory had unusual warmth, 
but the western half unusual cold. As these large features 
in the distribution of temperature must stand in some rela- 
tion to the general circulation of the atmosphere, either as 
cause or effect, the reader is referred to a subsequent chapter 
in this Review, by the Editor, “On the isobars at great alti- 
tudes.” Meteorological reports from Europe show that there, 
also, the current November has been one of the coldest on 
record. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 86, 
Key West, Shreveport, and Vicksburg (11th), and Yuma 
17th); 85, Tampa (2d), Jacksonville and Montgomery 
llth); 84, Jupiter (5th), New Orleans (11th), San Antonio 
(26th), and Los Angeles (12th). The lowest maxima were: 
32, Moorhead (2d); 38, Williston (4th); 44, Duluth (16th) ; 
45, Huron (16th); 48, Bismarck (16th); 50, St. Paul (16th). 
The highest minima were: 69, Key West ( a ern a 64, 
Jupiter (9th) ; 53, Tampa (14th) ; 45, Jacksonville (30th); 43, 
San Diego (28th); 42, Yuma (28th) and Port Eads (30th). 
The lowest minima were: —33, Havre (20th); —31, Lander 
(27th); —26, Moorhead (29th) and Idaho Falls (28th); —25, 
Miles City (30th); —24, Williston (30th); —22, Helena 
(27th) and Bismarck (29th). . 

The years of highest maximum and lowest minimum tempera- 
twres are given in the four last columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: Vicksburg and 
Shreveport, 86; Montgomery, 85; Savannah, 88 ; Amarillo, 82; 
Pueblo,81; Dubuque, 74; Portland, Me., and New Haven, 72. 
The minimum temperatures were the lowest on record at: 
Havre,—33; Lander,—31; Moorhead and Idaho Falls, —26; 
Miles City, —25; Helena, —22; Pueblo, —17; Spokane, —13; 
Walla Walla, Rapid City, and Sioux City, —9; Salt Lake City, 
—2; Kansas City, 4; Wichita and Carson City, 7; Ama- 
rillo, 8; Portland, Oreg., 11; Port Angeles, 12; Roseburg, 14; 
Astoria, 19; Fort Canby, 20; Eureka, 27; Corpus Christi, 30; 
San Francisco, 38. 

The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column for compari- 
son with the departures of current conditions of vegetation 
from the normal condition. 


Accumulated Accumulated 
departures. departures. 
A A 
ver- ver- 
Total. age. Total. age 

ew Englan 0.2 || Florida Peninsula........ —7.8| —0.7 

Middle Atlantic 0.5 | North Dakota ............ —16.5| — 1.5 

South Atlantic 1.3 | Northern Slope.......... —6.8| —0.6 

st Gulf 0.5 || North Pacific............ —40)| —0.4 

West Gulf 1.2 || Middle Pacific............ 
Ohio Valley and Tenn 1.0 
Lower Lak 3 
Upper Mississi 1.1 
valley 0.7 
Middle Slope 1.6 
Abilene (southern Slope). 2.0 
Southern Plateau 0.8 
Middle Plateau 
South Pacific 0.3 


The greatest daily range of temperature and the data for com-, 
puting the extreme and mean monthly ranges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: Helena, 
51; Sioux City and Pueblo, 50; Carson City, 49; Rapid City, 
Miles City, and Amarillo,48; Moorhead, 47; Dodge City and 
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Denver, 46; Wichita and Kansas City, 45. The smallest 
values were: Key West, 13; Jupiter and Fort Canby, 14; 
Tatoosh Island, 15; Point Reyes Light, 16; San Francisco 
and Seattle, 17; Hatteras, 18; Astoria, 19; Walla Walla, 20. 

Among the extreme monthly ranges the largest were: Lan- 
der and Pueblo, 98; North Platte, 91; Havre and Idaho 
Falls, 86; Helena, 85; Denver, 84; Cheyenne and Walla 
Walla, 80. The smallest values were: Key West, 17; Jupi- 
ter, 20; Point Reyes Light, 27; San Francisco, 28; Tatoosh 
Island, 29. 

MOISTURE. 

The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a special surface of water 
on muslin at any moment determines the temperature of 
the wet-bulb thermometer; an evaporometer may be so 
constructed as to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effects of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
humidity of the air during any given interval of time may be 
deduced. 

Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be intercomparable at 
temperatures above and below freezing, and they may be re- 
placed by computations based on the wet-bulb temperatures. 
The absolute amounts of evaporation from natural surfaces 
not protected from wind, rain, sunshine, and radiation, are 
being measured at a few experimental stations and will be 
discussed in special contributions. 

Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric, changes, 
all combined with the physiological condition of the observer. 
A satisfactory expression for the relation between atmospheric 
conditions and nervous sensations has not yet been obtained. 


PRECIPITATION. 
[In inches and hundredths. ] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart II. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heavy (6 to 11 inches) in Tennessee, Kentucky, and the 
mountainous parts of Georgia and North Carolina, but heaviest 
(14 to 27 inches) on the immediate coast of Washington, 
Oregon, and northern California. It was least, viz, a trace 
over a large portion of southern Nevada and the adjacent por- 
tions of spulhaent California and Arizona. The larger cohen 
at regular stations were: Astoria, 16.6; Fort Canby, 15.1; 
Pysht, 14.5; Portland, Oreg., 13.1; Roseburg, 9.9; Seattle, 
9.5. The smaller values were: Yuma, 0.1; Phoenix, 0.6; El 
Paso, 0.04. 

Details as to excessive precipitation are given in Tables 
XII and XIII. 

The years of greatest and least precipitation for November are 
ven in the Review for November, 1890. The precipitation 
or the current month was the greatest on record at: Rose- 
burg, 9.91; Marquette, 6.44; St. Paul, 5.07; Spokane, 4.85; 
Duluth, 3.42; Helena, 3.29; Bismarck, 3.10; Moorhead and 
Walla Walla, 3.09; Williston, 2.10; Huron, 1.97; Pierre, 1.92; 


Concordia, 1.78; Miles City, 1.37; Rapid City, 1.09. It was 
not the least on record at any regular station of the Weather 
Bureau. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from self-registering gauges 
kept at the regular stations of the Weather Bureau, is not 
now tabulated. 

The current departures from the normal precipitation are 
given in Table I, which shows that precipitation was in excess 
throughout the northern half of the country and also in the 
South Atlantic States, Tennessee, and the Ohio Valley. It 
was slightly deficient over a narrow belt extending along the 
middle and the east Atlantic Coast as also from the lower 
Lake Region southwest to the Rio Grande Valley. 

The large excesses were: Portland, Oreg., 7.3; Astoria, 6.8; 
Fort Canby, 6.6; Roseburg, 6.2; Eureka, 3.9; Marquette, 3.7; 
Spokane, 3.2. The large deficits were: Shreveport, 3.7; 
Palestine, 2.8; Corpus Christi, 2.7; Galveston, 2.5. 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained 
(precipitation is in excess when the percentage of the normal 
exceeds 100): 

Above the normal: South Atlantic, 114; Florida Peninsula, 
127; Ohio Valley and Tennessee, 122; upper Lake, 139; North 
Dakota, 418; upper Mississippi, 114; Missouri Valley, 119; 
northern Slope, 230; middle Slope, 123; middle Plateau, 170; 
northern Plateau, 278; north Pacific, 171; middle Pacific, 158; 
south Pacific, 128. 

Below the normal: New England, 72; middle Atlantic, 84; 
east Gulf, 92; west Gulf, 45; lower Lake, 75; southern Slope 
(Abilene), 42; southern Plateau, 56. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the percentage of the current accumulated 
precipitation relative to its normal value. 


i=} 

33 | 38 HE 

| 

<a> |< 
Inches. | Per ct. Inches. | Per ct. 
North Dakota............. 3.30 118 — 3.60 91 
Upper Mississippi ......... 1.70 105 || Middle Atlantic.......... — 5.10 RR 
Missouri Valley........... 1.00 108 || South Atlantic ........... —11.00 78 
Northern Slope ........... 1.30 09 || Florida Peninsula ....... — 3.90 92 
Southern Pla 1.30 117 — 7.00 87 
Middle Plateau ........... 3.50 138 || West Gulf ................ —10.30 74 
Northern Plateau......... 1.10 108 || Ohio Valley and Tenn....| — 2.50 94 
North Pacific...........+. 7.00 114 || Lower Lake ........... «. — 1.10 97 
Middle Pacific ............ 4.20 117 ve r Lakes .........+s+ — 1.10 7 
dle Slope. — 1.40 94 
Abilene (southern Slope).| — 3.90 83 
South Pacific............. — 1.00 90 

SNOW. 


The total monthly snowfall at each station is given in 
Table IL; its geographical distribution is shown on Chart V. 
This chart also shows the isotherms of minimum 32° and 
of minimum 40° for the air within the ordinary thermometer 
shelter. The former isotherm is an approximate limit to 

ssible snow, while the latter is an approximate southern 
imit to the regions that report frost on exposed localities. 

Snowfalls of from 5 to 15 inches occurred in Maine and 
New Brunswick; 20 to 30 in Ontario; 15 to 35 near Lake 
Superior and in the Dakotas; 20 to 100 on the mountains of 
Oaleralins 15 to 50 on those of Montana, Idaho, and Cali- 
fornia; 20 to 115 on those of Oregon, Washington, and 
British Columbia. 

The depth of snow on the ground at the end of the month is 
given in detail in Table II, and for the winter months is also 
shown on Chart VI. The condition of the snow on the 
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ound and of the ice in the rivers on Monday of each week 
is also shown on the weekly charts of the Climate and Crop 
Service, published by the Weather Bureau during December 
to March, inclusive. Special reports of ice are quoted in 
connection with the section devoted to the River and Flood 
Service. 
HAIL. 


The following are the dates on which hail fell in the 
respective States: 
alifornia, 22, 23, 25, 30. Indian Territory, 25, 26, 27. 
Iowa, 3. Louisiana, 3, 6, 28. Mississippi, 4. Missouri, 3. 
New Mexico, 25. Ohio, 5. Oklahoma, 25. Oregon, 12. 
Texas, 2, 25, 26,27. Washington, 5. Wisconsin, 2. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

Alabama, 29, 30. Arizona, 25. Arkansas, 19, 26, 27, 28. 
Colorado, 25, 26. Connecticut, 21, 22, 29. Delaware, 21, 29. 
District of Columbia, 20, 29, 30. Georgia, 21,30. Idaho, 4, 
5,9, 10, 11, 18, 18, 19, 26. Lilinois, 5, 10, 11, 19, 20, 27, 28. 
Indiana, 5, 20, 23, 26 to 29. Iowa, 9, 10, 16, 17, 18, 20 to 28. 
Kansas, 9, 10, 11, 17, 19 to 22, 24 to 27. Kentucky, 27, 28, 29. 
Louisiana, 30. Maine, 18,26. Maryland, 8, 20, 29, 30. Mas- 
sachusetts, 13,21. Michigan, 4 to 8,10, 11, 15, 18, 20, 21, 24 
to 27. Minnesota, 2, 17, 23 to 27. Mississippi, 28, 29, 30. 
Missouri, 3, 4, 5, 9 to 13, 18, 19, 20, 23, 24, 26, 27, 28. Mon- 
tana, 1, 8, 14,15, 22. Nebraska, 17,20, 22 to 27. Nevada, 23, 
25. New Hampshire, 21,25. New Jersey, 13, 21,29. New 
Mexico, 9, 10,11. New York, 13, 18, 21, 25, 28,29. North 
Carolina, 1, 29, 30. North Dakota, 2, 3, 14, 15, 18. Ohio, 8, 
9, 10, 12, 18, 20, 24, 27, 28. Oklahoma, 19, 27. Oregon, 4, 7, 
10, 16, 17,22, 23, 29,30. Pennsylvania, 20, 21, 28,29. Rhode 
Island, 13, 21,29. South Carolina, 30. South Dakota, 1, 2, 
3,6, 24 to 27. Tennessee, 27 to 30. Texas,29,30. Vermont, 
21. Virginia, 8,9, 13, 20, 29,30. Washington, 1, 4,7, 9 to 12, 
15, 18, 21,22,23,27 to 30. West Virginia, 28, 29,30. Wiscon- 
sin, 4, 10, 21, 23 to 26. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received | pio 


by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 19 regular stations 
of the Weather Bureau by its photographic, and at 31 by its 
thermal effects. At one of these stations records are kept by 
both methods. The roy 0 sen record sheets show the ap- 
rent solar time, but the thermometric records show seventy- 
fth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 
Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The twilight 


correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 


but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table XL 

COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observers’ personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky; the average excess for November, 1896, is 7 per cent 
for photographic and 4 per cent for thermometric records. 

The details are shown in the following table, in which the 
stations are arranged according to the greatest possible dura- 
tion of sunshine, and not according to the observed duration 
as in previous years. 

Difference between instrumental and personal observations of sunshine. 


85 Instrumental record 
ct of sunshine. 
£3 | 
ef 
Stations. .| es 
s 
at a 
Ele 
GA. ccc sess P.| 315.9); + 2).....]...... 
T.| 915.9| 67 |.....|...... 6 | +2 
San Diego, P.| 314.0; 73| 78 
Atlamte, GO... $19.9 | |.....]...... ao; — 
Wilmington, N. T.| 319.2) 60 0 
Little Rock, Ark... T.| 810.1 | @ 51 11 
Santa Fe, N. Mex.... P.| 308.3) 69) 85 | +16 ).....)...... 
Fresno, Cal. T.| 3056.7 | 56 67, +9 
City, P.| 904.0; G2 | +3)... .|...... 
Louisville, Ky T.| 304.0) 31 |... 43 t 
Baltimore, MG. T.| 901.5 | 2; —8 
Kansas City, Mo...... P.| 301.5) 53 | + 
Washington, D.C...... P.| 901.5) 44) 47 | + 3 
T.| 20.7); 80 | +27 |.....]...... 
Indianapolis, T.| 200.7} 42 |.....|...... +8 
Philadelphia, Pa... T.| 200.7) 41 |....-/...... +12 
WOW T.| 207.3) 30 |....-|.. ..- 51) +12 
Salt LakeCity, P.| 27-3) 42/| +19/.....|...... 
Binghamton, N.Y T.| 204.9 | BB 26 0 
Boston, Mass T.| 204.9) 81 |.....!. +6 
0000000 save cose T.| 204.9) 36 36 0 
Des Moines, lowa. T.| 204.90) 41 44 8 
Detroit, Mich. T.| 204.9) 35 
Dubuque, low’ T.| 204.9) G2 -—4 
Northfiold, Vt ..... P.| 20.7) 22) +1 
Portland, M@ T. | | +11 
Bastport, Me. P.| 27.2) + 4 
Portland, Oreg.* { 284.1 85) 28 442 
Bismarck, N. P.| 21.0 B81) BO) — 1 
Helena, P.| 281.0 35 | 36 +1)... 
Seattle, Wash T.| 278.0) 81}..... 2 —9 
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WIND 


The prevailing winds for November, 1896, viz, those that 
were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m.and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


HIGH WINDS. 


Mazinum wind velocities of 50 miles or more per hour 
were reported during this month at regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes; extreme velocities are gusts of shorter du- 
ration, and are not given in this table): 


a 
=| § 
Alela 
Miles 
Amarillo, Tex ......... 5 56 | 8. Fort Canby, Wash..... s. 
26 62 | w. 13 66*) s. 
Bismarck, N. Dak ...... 26 54 nw. 14 76 | s. 
27 51 | nw. de 30 58 | se. 
Buffalo, N. Y......-..... 5 66 | w. Huron, 8. Dak..... .... 2 56 | se. 
6 72 w. New York, N. Y....... 5 52 | se. 
ll 56 | ow. 14 50 | nw. 
26 51 | s. Rapid City, 8S. Dak..... 16 54 | sw. 
53 | w. Sault Ste. Marie, Mich. 8 52 | nw. 
Detroit, Mich............ 5 52 sw. | TatooshIsland, Wash.| 12 | s. 
Fort Canby, Wash 1 82 | se. SivelsWee<ceduhaade 14 50 | w. 
58 | s. Winnemucca, Ney .... 50 | sw. 
s 58 | s. Woods Hole, Mass..... 15 | sw. 
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ATMOSPHERIC ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—The dates on which reports of thunder- 
storms for the whole country were most numerous were: 
3d, 41; 12th, 53; 25th, 73; 26th, 45. 

Thunderstorm reports were most numerous in: Illinois, 
33; Louisiana, 36; Nebraska, 31; Tennessee, 37. 

Thunderstorms were most frequent in: Illinois, 9 days; 
Louisiana, 13; Mississippi and Texas, 10. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 15th to the 23d, inclusive. On the remaining 
twenty-one days of this month 52 reports were received, or 
an.average of about 2.5 per day. The dates on which the 
number of reports especially exceeded this average were: 5th, 
5; 6th, 12; 7th, 8. 

Auroras were reported most frequently in: Massachusetts 
and Nebraska, 4 days; Ohio, 8; Wisconsin, 6. 

The number of reports was a large percentage of the num- 
ber of observers in: Delaware, 33; Rhode Island, 12; Wis- 
consin, 10; South Dakota, 7; Ohio, 6. 

CANADIAN REPORTS. 


Thunderstorms were reported from Rockliffe and Parry 
Sound on the 18th. 

Auroras were reported as follows: Grindstone, Grand 
Manan, Charlottetown, Father Point, and Prince Albert, 7th ; 
Minnedosa, 13th, 18th; Qu’Appelle, 19th, 20th; Medicine 
Hat, 8th; Swift Current, 22d; Battleford, 6th, 7th; Banff, 
5th, 6th, 9th. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective services. 

Snowfall and rainfall are expressed in inches. 


Alabama.—The mean temperature was 57.6°, or 4.7° above normal; 
the highest was 90°, at Healing Springs on the 12th, and the lowest, 
14°, at Hamilton on the 29th. The average precipitation was 4.20, or 
0.36 above normal; the greatest monthly amount, 7.67, occurred at Elba, 
and the least, 0.54, at Pineapple. There has been rain sufficient to 
give navigable stages to the larger rivers, and the scarcity of water of 

‘tober and preceeding months is relieved to a great extent by the 
heavy showers of the first and latter part of the month. 

Arizona.—The mean temperature was 55.2°, or 0.2° above normal; the 
highest was 98°, at Maricopa, and the lowest, 10°, at Holbrook on the 
30th. The average precipitation was 0.73, or 0.12 below normal; the 
ee monthly amount, 3.60, occurred at Maricopa; no rain fell at 

vasa Grande, 20 miles southeast of Maricopa. — 

Arkansas.—The mean temperature was 52.8°, or 2.9° above normal; 
the highest was 88°, at Picayune on the 10th and Elon on the 11th, and 
the lowest, 8°, at Keesees Ferry on the 30th. The average precipita- 
tion was 4.33, or normal; the greatest monthly amount, 9.51, occurred 
at Arkansas ay and the least, 1.26, at Fulton. 

California.—The mean temperature was 52.1°, or 1.3° above normal; 
the highest was 97°, at Pomona on the 15th, and the lowest, 17° below 
zero, at Bodie on the 27th. The average precipitation was 4.39, or 1.96 


above normal; the greatest monthly amount, 23.87, occurred at La Porte, 
in the mountain regions of Plumas County, and the least, “trace,’’ at 
Needles, in the desert regions of San Bernardino Colorado. 
Colorado.—The month was marked by unusually high and low tem- 
peratures, the former occurring generally on the 15th and 16th east 
of the Continental Divide, and the latter from the 25th to the close of 
the month throughout the State. The highest was 83°, at Minneapolis 


(in the southeastern section of the State) on the 16th, and the lowest, 
25° below zero, at Breckenridge and Steamboat Springs on the 28th, and 
Hot Sulphur Springs on the 29th. The average precipitation was 0.69, 
or 0.09 below normal; the greatest monthly amount, 9.30, occurred at 
Ruby, while none fell at several stations. 

Florida.—The mean temperature was 70.1°, or nearly 4.0° above nor- 
mal; the highest was 90°, at Orange Park on the 3d and Plant City on 
the 12th, and the lowest, 34°, at Pensacola on the 30th. The ayetage 
precipitation was 3.33, or 0.37 above normal; the greatest monthly 
amount, 13.17, occurred at Milton, and the least, 0.64, at Frostproof. 

Georgia.—The mean temperature was 58.5°, or about 4.8° above nor- 
mal; the highest was 85°, at Fleming on the 12th; the lowest, 22°, at 
Diamond and Ramsey on the 9th. The average precipitation was 5.72, 
or 2.62 above normal; the greatest monthly amount, 11.89, occurred at 
Clayton, and the least, 2.18, at Albany. 

Tdaho.—The mean temperature was 29.4°; the highest was 80°, at 
Payette on the Ist, and the lowest, 38° below zero, at Chesterfield on 
the 26th. The average precipitation was 3.75; the greatest monthly 
amount, 11.12, occurred at Murray, and the least, 0.73, at Burnside. 
The month opened with rainfall and mild temperatures in all parts of 
the State; these conditions were the rule, with slight variations, until 
the 26th, when a sudden and severe cold wave was experienced, ac- 
companied by high winds and heavy snowfall; the month closed with 
intensely cold weather prevailing in all sections. At the end of the 
month the entire State, except the extreme southern section 
covered with snow in depths ranging from 2 to 22 inches, the 
being reported at Lake. 

Illinois.—The mean temperature was 40.4°, or 1.3° above normal; the 
highest was 80°, at Mount Vernon on the 17th and Rose Hill on the 2d 
and 17th, and the lowest, 2° below zero, at La Harpe on the 28th and 
Scales Mound on the 30th. The average precipitation was 2.72, or 0.42 
below normal; the greatest monthly amount, 6.92, occurred at Rose 
Hill, and the least, 0.65, at Reynolds. 

Indiana.—The mean temperature was 44.2°, or 3.2° above normal; 
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the highest was 79°, at Washington on the 18th, and the lowest, 5°, at 
Lafayette on the 30th. The average precipitation was 3.24, or 0.52 
below normal; the monthly amount, 5.44, occurred at Worth- 
ington, and the least, 1.19, at Logansport. 

owa.—The mean temperature was 29.6°, or 4.5° below normal; the 
highest was 82°, at Belknap on the 16th, and the lowest, 15° below 
zero, at Rock Rapids on the 30th. The average precipitation was 1.83, 
or 0.07 above normal; the greatest monthly amount, 4.51, occurred at 
Spencer, and the least, 0.16, at Atlantic. 

Kansas.—The mean temperature was 37.7°, or 3.1° below normal; the 
highest was 82°, at Achilles on the 16th, and the lowest, 13° below zero 
at Norton on the 27th. The average precipitation was 0.92, or 0.01 
above normal; the greatest monthly amount, 3.14, occurred at Colum- 
bus, and the least, “ trace,” at Fort Riley, Lakin, Phillipsburg, and 


Ulysses. 
Ken .—The mean temperature was 49.3°, or 4.0° above normal; 
80°, at Henderson and Russellville on the 18th, and 
Ashland on the 25th, and the lowest, 11°, at Richmond on the 30th. 
The average precipitation was 5.01, or 0.99 above normal; the greatest 
monthly amount, 6.98, at Caddo, and the least, 3.03, at Richmond. 
The weather throughout the month was favorable for all agricultural 
interests at this season. Excessive heat and well-distributed rains 
stimulated the growth of winter grain and kept the pastures fresh and 
green to an extent that is without precedent in November. 

Louisiana.—The mean temperature was 61.8°, or 3.6° above normal; 
the highest was 92°, at Covington on the 19th, and the lowest, 20°, at 
Minden on the 29th. The average precipitation was 5.22, or 1.31 above 
normal; the greatest monthly amount, 9.78, occurred at Thibodeaux, 
and the least, 1.08, at Shreveport. 

Maryland.—The mean temperature was 49.4°, or 6.0° above normal; 
the highest was 78°, at Millsboro on the Ist, Milford on the 28th, and 
Westernport on the 27th, and the lowest, 12°, at Sunnyside on the 30th. 
The average precipitation was 3.08, or 0.05 above normal; the greatest 
monthly amount, 6.92, occurred at Milford, and the least, 1.08, at Char- 
lotte Hall School. Twenty-nine stations reported snowfall during the 
month, the amounts ranging from ‘“‘trace’’ at McDonogh School to 6 
inches at Darlington. 

Michigan.—The mean temperature was 35.6°, or 0.6° above normal; 
the highest was 72°, at Grape on the 3d, and the lowest, 12° below zero, 
at Iron River on the 30th. The average precipitation was 3.47, or 0.57 
above normal; the greatest monthly amount, 6.80, occurred at Gaylord, 
and the least, 1.36, at Thornville. 

Minnesota.—The mean temperature was 18.0°, or 6.6° below normal; 
the highest was 67°, at LaCrosse on the 16th, and the lowest, 39° below 
zero, at Tower on the 29th. The average goons itation was 2.69; the 

atest monthly amount, 5.47, occurred at Worthington. The cold of 
Hotember, 1880, was more severe than the cold of this month, but 
since then it has not been equaled, and records at Minneapolis show 
that aside from 1880, in only two years (1872 and 1875) has the cold 
been as great as this year, since 1864. On the 25th and 26th there was 
general and as! heavy precipitation in the northern part of the coun- 
try, as a severe blizzard in western and northern Minnesota and west- 
ward, and as heavy rain in the southeastern part of the State. After 
the of the “low,” during the 26th, a cold wave set in, causing 
intense suffering in all sections and the loss of at least four lives in this 
State. Much loss of cattle will probably result, and also of unthrashed 
grain, of which there is considerable. Railroad traffic has been very 
seriously hindered, and at the close of the month several lines were 
not yet open. 
Mississippi.—The mean temperature was 58.6°, or 5.0° above normal; 
the highest was 88°, at Magnolia, Natchez, and Yazoo City on the 11th, 
and Hazlehurst on the 12th; the lowest was 17°, at French Camp on 
the %h. The average precipitation was 3.92, or 0.72 below normal; the 
greatest monthly amount, 8.13, occurred at Austin, and the least, 0.63, 
at Okolona. 

Missouri.—The mean temperature was 42.3°, or 0.8° above normal; the 
highest was 82°, at Mount Vernon on the 15th, and the lowest, 5° below 
zero, at Maryville on the 30th. The average precipitation was 2.21, or 
0.23 below normal; the greatest monthly amount, 6.80, occurred at 
Gayoso, and the least, 0.70, at Oregon. 

Montana.—The mean temperature was 18.0°, or 11.0° below normal; 
the highest was 73°, at Wibaux on the 15th, and the lowest, 42° below 
zero, at Fort Logan on the 28th. The average precipitation was 2.40, 
or 0.25 above normal; the greatest monthly amount, 8.61, occurred at 
Libby, and the least, 0.90, at Chinook. 

The month of November was remarkable. During the middle por- 
tion of the month warm weather was general over the State, with warm 
chinook winds. From the middle until the end of the month cold 
weather occurred, nothing like it having been known for the month of 
November in the history of the State. For days in succession the 
temperature registered below the zero point. The cold wave was ac- 
companied by heavy snows, and in some sections high winds. The 
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following remarks are furnished by observers: 

Butte: Warm and partly cloudy weather up to the afternoon of the 
17th, when a fall of snow, accom 
wind seemed to whirl in every d 


nied by high winds, occurred. The 
n. The snow lasted only ashort 


time, after which the temperature fell from 50° to 27°. The lowest 
temperature for the month was —24°. ; 
Choteau: Up to the morning of the 16th the weather was about nor- 
mal, with a light snowfall on the 9th. From the morning of the 16th 
until the close of the month weather conditions quite the reverse ob- 
tained. Snow to the depth of 10 inches in the next four days, with a 
minimum temperature of —30; near this point the temperature hovered 
until the end of the month. The weather was very severe on live 
stock, and, where it could not be fed, much suffering was sustained or 
threatened. The snow was much deeper 18 miles north of this station. 

Glendive: Unless relief comes soon the loss of stock will be large. 
Many frozen sheep are thrown out of the yards oT morning. e 
outlook is bad for sheep and cattle in this portion of the State. 

Great Falls: On the 13th chinook winds n during the night and 
continued on the 14th, increasing in force, blowing directly from the 
southwest all day. On the 15th chinook winds continued up to about 
12.25 p. m. when a sudden change in temperature, but not in direction 
of wind, which was from the same direction. Temperature fell in an 
incredibly short time from 44° to 23°. Thecold blast seemed to have 
dropped from the sky without any noticeable change in wind direction. 
About 4.15 p. m. a sudden change took place bringing the temperature 
up to 54° from which point it fell gradually to 19° at sunset. Snow be- 
= during the night of the 16th, and fell at intervals until the 19th. 

r. Herzog is of the opinion “ that the sudden changes in temperature 
are probably due to two currents of wind (upper and lower) of differ- 
ent temperatures, and that these currents change places and produce 
the waves. At times a chinook is preceded bya cold southwest wind, 
again it follows the chinook, then again a cold wave is suddenly ex- 
perienced, lasting a short time when again the chinook prevails. Close 
observations fail to note any changes in wind direction, so that the 
modulation of the waves must be upward and downward.” 

Havre: The weather at this station during the latter portion of the 
month was a record breaker, so far as precipitation and temperature 
was concerned. With a minimum temperature of —32° on the morn- 
ing of the 20th, and with temperatures below zero fourteen days in suc- 
cession, the outlook is very discouraging to the stock interests. Snow 
covered the ground to a depth of 14 inches on the 26th, and a severe 
cold wave prevailed in this section until the end of the month. 

Helena: Very high temperatures occurred from the 13th up to 7.45 
a. m. of the 16th; at that hour the temperature registered 7° from 
which point a sudden fall, almost instantaneous, of 27° occurred. At10 
a. m. the temperature registered 17°. Extaeme cold weather continued 
from the above date until the end of the month. On the morning of 
the 28th a minimum of —22° was recorded, this being the lowest on 
record for the month of November. The heavy snowfall interrupted 
street car traffic and train service. Cattlemen state that it is their 
opinion that the exceptional temperature conditions and the excessive 
snowfall during the month will result in some loss of stock, coming as 
it does so early in the season. 

Kipp: The temperature on the 14th rose from —6° to 49° at 3 p. m. 
and remained at that point until 3.55 p. m., when the wind veered to 
the northeast and sleet began falling and continued until 4 p. m. of the 
15th, then changing to a furious snowstorm. During the p.m. of the 
14th heavy rain fell in the mountains, causing the streams to rise, 
flooding the lowlands, and drowning a great many cattle. On the 
night of the 17th 29 inches of snow remained on the ground. 

Ni .—The mean temperature was 26.1°, or 8.8° below normal; 
the highest was 85°, at Beaver ~y on the 16th, and the lowest, 22° be- 
low zero, at Lodge Pole on the 27th. The average precipitation was 
1.21, or 0.53 above normal; the greatest monthly amount, 3.85, occurred 
at Harrington, and the least, “ trace,"’ at several stations. 

Nevada.—The mean temperature was 35.6°, or 2.0° below normal; the 
highest was 79°, at Downeyville on the 14th, and the lowest, 23° below 
zero, at Wells on the 27th. The average precipitation was 1.10, or 0.39 
above normal; the greatest monthly amount, 4.29, occurred at Stofiel, 
and the least, “ trace,’’ at Candelaria. 

New England.—The mean temperature was 42.0°, or 4.0° above nor- 
mal; the highest was 74°, at Lake Cochituate, Mass., on the 17th, and 
the lowest, 11° below zero, at Fort Fairfield, Me., on the 23d. The 
average precipitation was 0.83 below normal; the greatest monthly 
amount, 6.05, occurred-at Cohasset, Mass., and the least, 1.95, at Kineo, 
Me. This month will be recalled as excelling all previous Novembers 
as to mild weather. The average daily excess in temperature was 4°, 
and at some places the monthly mean was higher than the normal b 
more than 6°. At Boston the mean was the highest for this mont 
since the establishment of the station in 1871, and the maximum tem- 
perature of 72° on the 27th broke the record for the third decade of 
the month. In fact, at nearly all the Weather Bureau stations in New 
ae the monthly means were the highest ever noted in November, 
and the same nay be safely said of many of the voluntary stations. 
The weather was favorable for all outdoor work. Grass was very green 
for the season; at Worcester, Mass., dandelions were in blossom. Win- 
ter grain will enter the coming season in good condition. 

New Jersey.—The mean temperature was 48.2°, or 6.1° above normal; 
the highest was 83°, at Barnegat on the 2d, and the lowest, 12°, at 
Dover on the 23d, The average precipitation was 3.05, or 0.68 below 
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normal; the greatest monthly amount, 5.68, occurred at Charlotteburg, 
and the least, 1.37, at Barnegat. 

New Mexico.—The highest temperature was 87°, at Eddy on the 18th, 
and the lowest, 19° below zero, at La Belle on the 29th. The precipi- 
tation was light throughout the Territory; the greatest monthly amount, 
2.15, occurred at Chama; no precipitation fell at several stations. 

New York.—The mean temperature was 42.4°, or 4.6° above normal; 
the highest was 76°, at Addison on the 18th, and the lowest, 1° below 
zero, at Canton and Saranac Lake on the 22d. The average precipita- 
tion was 2.83, or 0.14 below normal; the greatest monthly amount, 6.21, 
occurred at North Lake (Atwell P. O.), and the least, 0.60, at Tyrone. 
The unusually warm weather permitted plowing to be carried on even 
in most northern counties until the 28th. 

North Carolina.—The mean temperature was 54.8°, or 5.1° above nor- 
mal; the highest was 86°, at Newbern on the 12th, and the lowest, 15° 
at Highlands on the 9th. The average precipitation was 4.67, or 1.33 
above normal; the greatest monthly amount, 12.15, occurred at Horse 
Cove, and the least, 1.52, at Newbern. The month was remarkably 
mild and pleasant and the warmest November on record. 

North Dakota.—The mean temperature was 8.1°, or 20.3° below normai; 
the highest was 62°, at Medora on the 15th, and the lowest, 32°.below 
zero, at Fargo on the 29th and Hamilton on the 30th. The average 
precipitation was 2.23, or 1.75 above normal; the greatest monthly 
amount, 4.33, occurred at Mayville, and the least, 0.74, at Minto. 

The temperature and precipitation departures were the greatest ever 
recorded since the cntaktichanent of the service, the former being 20° 
deficient, and the latter 1.75 inches in excess of the normal. The great 
storm that passed over the State on the 26th was one of the most severe, 
if not the most, that was ever experienced. Eight lives are now known 
to have been lost in it, and many more are reported as missing and 
have not as yet been accounted for, and owing to the sparsely settled 
condition of the State, as well as the fact that all roads are almost im- 

ble, making communication very difficult, the particulars will not 
xe known for a longtime. While the loss of life was comparatively 
large, the loss of live stock will probably reach a very high figure, and 
as the ground is covered to a depth of nearly two feet with snow, it will 
be likely to cause more losses before spring. 

Ohio.—The mean temperature was 45.1°, or 4.4° above normal; the 
highest was 79°, at Thurman on the Ist, Bellefontaine on the 5th, and 
Ripley on the 27th; and the lowest, 7°, at Orangeville on the 30th. 
The average precipitation was 2.63, or 0.4 below normal; the greatest 
monthly amount, 5.50, occurred at Fayette, and the least, 0.93, at 
Bellefontaine. Snow afforded but little protection to wheat during 
cold weather. Farm work made excellent progress and pastures are 
fairly good for time of year. 

Oklahoma.—The mean temperature was 47.3°; the highest was 91°, at 
Norman on the 17th, and the lowest, zero, at Beaver on the 29th. The 
average precipitation was 1.83; the greatest monthly amount, 3.48, oc- 
curr at Burnett, and the least, 0.19, at Beaver. Generally, winter 
wheat is in first class condition, and is all, except very late planted, 
well matted over the ground, and in excellent shape for the winter. 

Oregon.—The mean temperature was 38.6°, or 6.8° below the 5-year 
normal. In the coast district the mean temperatures ranged rom 
37° to 51°; in the Willamette Valley district from 35° to 40°; in the 
southern Oregon district from 40° to 43°, and in the eastern Oregon 
district from 27° to38°. The greatest deficiency in temperature occurred 
in eastern Oregon; the highest temperature was 71°, at Pendleton onthe 
15th; the lowest was 32° below zero, at Silver Lake on the 26th and 
27th, or 33° lower than the next lowest November temperature ever 
reported since 1888. The average precipitation for the State was 12.64, 
or 7.30 more than the normal. The monthly amounts ranged from 12 
to 39 inches in the coast district; from 11 to 20 inches in the Willamette 
Valley district; from 5 to 10 inches in the southern Oregon district, and 
from | to 24 inches in the eastern Oregon district. All previous pre- 
cipitation records were broken this month. Glenora reported 7.68 
inches of rain on the 15th. Snow fell in all parts of the State, except 
a few places on the immediate coast. The snowfall ranged from 0.2 
inch to 9.5 inches in western Oregon and from 0.5 inch to 44.5 inches 
in eastern Oregon. The mountain station at Government Camp (7,000 
feet elevation) reported 74.0 inches of snow during the month. Briefly, 
November, 1896, in Oregon, was a phenomenal month, all records of 
temperature, ss wind, and height of rivers having been 
broken. The weather was unfavorable to fall plowing and seeding. 
The great freezeup on the 27-29th greatly damaged the potato crops, 
which will be considerably short of the average by next spring. On 
the other hand, the extreme cold was beneficial to fruit trees and 
resulted in the extermination to a great extent of all manner of 
pestiferous insects. 

Pennsyloania.—The mean temperature was 46.0°, or 6.0° above normal; 
the highest was 83°, at Confluence on the 28th, and the lowest, 12°, at 
Blooming Grove on the 23d. The average precipitation was 3.55, or 
0.32 above normal; the greatest monthly amount, 8.05, occurred at 
Girard ville, and the least, 0.82, at Wellsboro. 

South Carolina.—The mean temperature was 59.1°, or 4.7° above nor- 
mal; the highest was 90°, at Cheraw on the 12th, and the lowest, 26°, 
at Clemson College on the 9th. The average precipitation was 4.00, or 
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1.39 above normal; the greatest monthly amount, 9.48, occurred at 
Greenville, and the least, 1.12, at St. Matthews. 

Dakota.—The mean temperature was 16.5°, or 17.2° below nor- 
mal; the highest was 70°, at Oelrichs and Rapid City on the 16th, and 
the lowest, 29° below zero, at Webster on the 30th. The average pre- 
cipitation was 1.55, or 1.07 above normal; the greatest monthly amount, 
2.88, occurred at Mellette, and the least, 0.45, at Chamberlain. 

The month was an unusually cold one and was really a winter month 
all through. Although in some former years the minimum tempera- 
ture has been lower the average daily temperature during this Novem- 
ber continued persistently low most of the time. The principal me- 
teorological feature of the month, other than the unusually low temp- 
erature, was the storm of the 25th, 26th, 27th. This storm started in 
most localities with rain and sleet, turning to snow, with high northerly 
winds. It began on the 25th and continued until the 27th. During the 
day and night of 26th it developed into a severe winter storm of snow 
and high wind, especially over the north, northeast, west, and south- 
west portions of the State. It was compared in many localities with 
the storm of January 12, 1888, but so far as can be learned the wind 
was not near so high, generally, and the temperature did not reach so 
low a point. The sleet on the 26th was extraordinarily heavy in the 
east and southeast portions of the State, and it is repo that in many 
localities its weight stripped some of the trees of most of the smaller 
branches and limbs. A ame lines were prostrated in all directions 
and in many places the poles were broken off. While there is very 
little loss of live stock reported from sections where shelter was availa- 
ble it is reported that there were some heavy individual losses on 
the ranges. The death of several persons is also reported from the 
ranges west of the Missouri River, who were out with stock and be- 
came lost in the storm. As near as can be learned the sleet of the 26th 
was the heaviest known in the east and southeast portion of the State. 


Tennessee.—The mean temperature was 51.5°, or 3.8° above normal; 
the highest was 80°, at Dyersburg on the Ist, and the lowest, 13°, at 
Jacksonville on the 9th. The average precipitation was 6.56, or 2.66 
above normal; the greatest monthly amount, 9.76, occurred at Molino, 
and the least, 3.79, at Springdale. 

Utah.—The mean temperature was 33.4°; the highest was 78°, at 
St. George on the 15th, and the lowest, 20° below zero, at Soldier Sum- 
mit on the 12th. The average precipitation was 1.23; the greatest 
a amount, 3.49, cosuntel at Huntsville, and the least, “ trace,’’ 
at Giles. 

Virginia.—The mean temperature was 51.3°, or 4.0° above normal; 
the highest was 83°, at Bonair and Nottoway on the 18th, and the low- 
est, 10°, at Hot Springs on the 30th. The average precipitation was 
3.84, or 1.36 above normal; the greatest monthly amount, 6.16, occurred 
at Burke’s Garden, and the least, 1.96, at Birdsnest. 

Washington.—The mean temperature was 33.8°, or 8.0° below normal; 
the highest was 73°, at Kennewick on the 15th, and the lowest, 29° be- 
low zero, at Ellensburg on the 28th. The average precipitation was 
9.16, or 3.81 above normal; the greatest monthly amount, 19.39, occurred 
at Union City, and the least, 1.49, at Sunnyside. In more ways than 
one it was the most remarkable November weather in the memory 
of the oldest inhabitant. The cold spell from the 25th to the 30th was 
such a severe one as has never been known in November before, either 
by the whites, or by their predecessors, theSiwash. It has rarely been 
equaled even in midwinter. In all parts of the State east of the Cas- 
cades, and in some parts west of them the temperature fell below zero. 
The rainfall was entirely unprecedented during the first two weeks, 
and in conjunction with the warm wave, or chinook winds which cul- 
minated on the 13th, caused the highest floods in the rivers flowing 
west of the Cascades ever known by the white settlers. 

West Virginia.—The mean temperature was 48.1°, or about 4.0° above 
normal; the highest was 80°, at Philippi on the 2d, and the lowest, 10°, 
at Bluefield on the 30th. The average precipitation was 3.50, or 0.25 
above normal; the greatest monthly amount, 5.07, occurred at White 
Sulphur Springs, and the least, 1.56, at Bloomery. 

isconsin.—The average temperature for the month of November 
was 28°, which is 2.8° below normal. The greatest deficiency in 
temperature occurred in the northwestern section of the State and 
ranged from 5° to 10° weg The average temperature in the northern 
portion of the State was 23.4°, which is 3.8° below the November nor- 
mal for that section. The average temperature for the central portion 
of the State was 27.7°, or 2.5° below normal, while for the south- 
ern section the average temperature, 32.8°, was slightly higher than 
normal. The highest temperature for the month occurred gener- 
ally on the 16th, but during the latter part of the month another warm 
wave passed over the State, resulting in temperatures nearly as high 
as those occurring on the 16th. On the 26th a cyclonic storm of 
marked energy passed over the State; the temperature rose very 
rapidly, reaching a.remarkable height. At Milwaukee on the 26th the 
temperature reached 61°, which is 3° higher than any previous record 
for the last ten days of November since the establishment of the 
Weather Bureau in this State. Equally high temperatures were re- 
pesten from other portions of the State on this date. The abnormal 
eat was followed by the opposite extreme, and when the storm cen- 
ter had passed eastward so as to bring Wisconsin within the sweep of 
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the northerly winds of the approaching anticyclone, the temperature 
fell with great rapidity, reaching the zero mark at nearly all stations 
in the central and northern sections by the morning of the 28th. The 
cold wave was remarkable for its persistency, and the temperature 
continued to fall during the remaining days of the month, generally 
reaching the lowest point on the 30th. The rapidity with which the 
temperature fell on the approach of the cold wave was remarkable, as 
is indicated by the following twenty-four hour changes: At Boscobel the 
temperature fell 55°; Crandon, 61°; Waukesha, 52°; Gratoit, 61°, and 
Madison, 50°. The lowest temperature reported in the State was 18° 
below zero, at Hayward on the 22d. 

The average precipitation for the entire State was 2.87 inches, which 
is 0.98 of an inch in excess of the November normal. The average 
amount and departure from the normal, by sections, is as follows: 
Northern section, 3.91, an excess of 1.79; middle section, 2.76, excess, 
1.09; southern section, 1.92, excess, 0.05. It will be noted that the 
heaviest precipitation occurred in the northern section, and the amount 
gradually decreased toward the southern portion of the State. The 
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heaviest precipitation for the month was 6.74 inches, at Appollonia, 5.00 
inches of which fell during the storm of the 25th and 26th. The recent 
floods in the Chippewa Valley were undoubtedly due largely to the ex- 
cessive rains which accompanied this storm, and a careful examination 
of the records of those stations located about the headwaters of that 
stream would indicate that the average amount of precipitation over 
the districts drained by the Chippewa River was about 2.00 inches 
ames the continuance of the storm. This amount of precipitation 
would of itself be sufficient to raise the river to a high stage, but not 
sufficient to produce a destructive flood, and had the river been free 
from ice there is every reason to believe that the channel is amply 
sufficient to have carried off the water without doing any damage to 
the lowlands along its border. 

ing.—The mean temperature was 23.7°, or 7.0° below normal; 
the highest was 72°, at Sheridan on the 15th, and the lowest, 31° below 
zero, at Lander on the 27th. The average precipitation was 1.06, or 0.50 
above normal; the greatest monthly amount, 3.92, occurred at Fort 
Yellowstone, and the least, 0.09, at Laramie. 


RIVER AND FLOOD SERVICE. 


By Park Moratit, Forecast Official, in charge of River and Flood Service. 


The extreme and average stages of water in the rivers for the 
current month are given in Table VIII. Flood waters have 
occurred only in the rivers of Oregon. Moderate rises took 
omg in the California streams, and similar rises were caused 

y the heavy rains which fell in the Appalachian Mountain 
regions at intervals during the month. The northern Missis- 
sippi and Missouri and smaller tributary streams in the Da- 
kotas, Minnesota, Wisconsin, and Iowa are frozen. The fol- 
lowing résumé of river stages and conditions of navigation in 
the various streams iscompiled from the reports of the various 
section directors of the River and Flood Service: 


Hudson River.—The local storms on the upper Hudson watershed dur- 
ing the 6th, caused a 10-foot rise in the river at Troy, and an8-foot rise at 
Albany. No a was caused by high water during the month. The 
amount of water flowing into the Hudson was below the normal for 
the month of November, but the storm tides due to the passage of 
storms along the coast, together with the large percentage of southerly 
winds, which retarded the flow, kept the volume of water in the river 
from Coxsackie to Troy about normal. 

Susquehanna River and Branches.—The general rains onthe 4th and 5th 
caused a rise in all rivers of the watershed, the greatest rise noted on 
the West Branch being 5.5 feet at Williamsport, where the highest 
stage recorded was 7.5 feet on the 6th, and 6.0 feet at East Bloomsburg, 
on the North Branch, where the highest stage was 7.0 feet on the 6th; 
at Harrisburg the river rose 5.4 feet on the 6th and 2.9 on the 7th, the 
highest water reached being 10.1 feet on the 7th. Along the Juniata 
the rainfall on the 4th to 6th averaged between 2 and 3 inches, causing 
a rise of 2.4 feet at Huntingdon and 8.8 feet at Mifflin. After the 7th 
the streams fell gradually until near the end of the month, when they 
rose slowly in consequence of the showers that fell in the drainage 
basin of the Susquehanna. The water at no time during the month 
approached the danger line. The culm which came down with the rise 
on the 6th and 7th, as usual in such cases, discolored the Susquehanna 
and caused considerable annoyance to consumers of river water. 

Rivers of the South Atlantic States.—These streams have been mode- 
rately low throughout the month, although a slight rise was occasioned 
by the rains of the 5th. On the 29th, rain, varying in amount from 
0.50 to 1.50 inches, fellin the great valley and middle istrict of Virginia, 
and slightly less in eastern Virginia. A rapid, though moderate, rise 
in the James took place, but at no time caused any apprehension. 


The ground was very dry, owing to the previous lack of moisture, and | 


a large portion of the precipitation was absorbed by the earth; hence 
the quantity reaching the river was materially lessened. 

The Cape Fear River remained low during the month, except that a 
rise of 10 to 15 feet occurred on the 6th and 7th, but this did not bring 
the stage of the river more than half way to the danger line. For the 
remainder of the month the rivers in eastern North Carolina were 
quite low. In the mountainous western sections, owing to heavy 
rains, the streams maintained relatively high stages, except during 
the latter part of the month. , 

The logging interests in South Carolina have suffered during the 
month of November, owing to the unprecedentedly low stages of water 
in the streams. The Wateree was navigable from the 5th to the l4th 


only, when a number of rafts were successfully floated downstream. 
The rise also proved highly beneficial to the steamboat interests, much | y 
cotton, tar, rosin, turpentine, and general merchandise being carried 


‘latter portion. At 


down. The Pedee was navigable from the 6th to the 10th between 
Georgetown and Cheraw. A large amount of merchandise is now 
awaiting transportation from Cheraw and points below for lack of a 
sufficient rise. The Santee was navigable from the 8th to the 22d. 
The Waccamaw and its branches were navigable from the 5th to the 
13th from Georgetown to Effingham, Fair Bluff, and Conway, and, 
therefore, afforded steamboatmen and lumbermen a fair season for 
transportation. The Edisto was at a very low stage, and navigation 
thereon was suspended nearly the entire month, and no logging or 
steamboating was done at all, although millions of feet of lumber and 
much merchandise are awaiting transportation. A result of the defi- 
cient rainfall in the Piedmont region is the substitution by the owners 
of the cotton mills in those sections, of steam power for the hitherto 
unfailing water supply. This lack of water is the first occurrence of 
this sort in twenty-four years. Quite a number of mills have ceased 
operations entirely for the want of power. 

No very noticeable change occurred in the condition of the Savannah 
River, excepting on two occasions, when a considerable rise took place. 
The first rise occurred on the 6th, bringing the river up to 20.9 feet at 
Augusta, and, while facilitating the running of boats between that 
point and Savannah, was also highly beneficial to the farming interests 
of the lowlands, by leaving a deposit or sediment over the soil at a time 
when the fields are not in cultivation. The next rise occurred on the 
14th, when the river reached a stage of 13.4 feet at Augusta, and mate- 
rially aided flat boat traffic in handling produce and cotton. The 
lowest stage during the month was recorded on the Ist (5.0 feet at 
Augusta), which at this season of the year is hardly sufficient for rapid 
navigation, as large shipments of cotton are scattered along the river 
course for at least 75 miles below Augusta to be conveyed by boat to 
that market. 

Several heavy rains fell onthe Georgia watersheds which drain into 
the Altamaha and Apalachicola rivers. Resultant rises of from 5 to 
10 feet were experienced at the various river stations on these streams. 
The stages were far below the danger line throughout the month. 

Mobile River and Branches.—The Tombigbee River and its tributaries 
have been unusually low, remaining, for the most part, below the zero of 
the gauges; at Demopolis, on the Tombigbee, the stage did not rise above 
zero throughout the month. The rain, which was light and scattered, 
did but little to improve the prevailing unfavorable conditions. The 
rivers fell generally during the latter part of the month, giving un- 
usually low stages, almost suspending traffic. General rain on the 
last three days of the month was of vast benefit in relieving this con- 
dition, and the rivers rose rapidly, opening navigation to all points, 
and this has continued to the end of the month. River men report 
that since May 1 no boat has been above Demopolis, and for the past 
three months not above a Landing, 60 miles below Demopolis. 
The rivers have been lower this year than for the three seasons past. 

The Alabama and tributaries were all low during the first half of 
the month, with slight increase of water to navigable stages during the 

a extremes varied from 0.5 feet be- 
low zero on the 3d to 7.5 feet above on the 14th, the fluctuations being 
slightly greater at Selma and less at upper river stations. The water 
has been too low for regular steamer navigation above Selma since the 
latter part of July. The first boat to arrive at Montgomery since the 
low season was the steamer Tinsie Moore from Mobile on November 19, 
which carried down over 1,000 bales of cotton and general freight. 

Ohio River and Branches.— At Pittsburg the month has been one of ex- 
ceptional activity for the river interests. For the first time in four 
ears the river has remained open for packet navigation during the 
entire month. There was a barge-water stage on the 7th and 8th, and 
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for the entire week beginning with the 24th, culminating in a coal- 
boat stage on the 30th, on which 35,000,000 bushels of coal were 
shipped to lower river ports. 

At Cincinnati the month closed with a good rise, which made the 
fourth during the fall, when ordinarily there is but one rise looked 
for—at about Thanksgiving. River business has therefore been good, 
and the supply of coal in the market, still abundant, has been aug- 
mented by a run of 7,000,000 bushels on the last rise. 

At Cairo the river rose slowly from the 2d to the 10th; then fell 
slowly until the morning of the 14th; rose quite rapidly during the 
15th and 16th and continued rising until the morning of the 19th, after 
which it fell slowly until the 26th; and then rose rapidly until the 
close of the month. The highest stage was, 14.3 feet, on the 30th; the 
lowest, 7.6, on the Ist and 2d. 

Heavy rains fell on the Tennessee and Cumberland watersheds at 

the middle of the month. The Tennessee was higher during the 
present month than it has been any November since 1889, and with 
more days of navigable water than any year since 1890. Navigation 
opened on the 7th, closed on the 22d, and opened again on the 29th. 
—_ drift was reported at Chattanooga on the 13th, l4th, 15th, and 
29th. 
Mississippi River and Minor Branches.—The river stages for the section 
of river above Davenport were about normal throughout the month, 
and no marked changes occurred, except at some of the northern sta- 
tions during the last two or three days of the month, and these were 
caused by ice gorges. Navigation is reported by the steamboatmen and 
pilots as very good for this season of the year, though during the month 
of November very few boats are running on the upper Mississippi 
River. During this month work generally ceases on the river; the 
United States Engineers, in charge of the upper Mississippi River im- 
provement, suspended operations about the 15th this year. The river 
remained open as far north as Dubuque during the entire month, 
although navigation practically closed to this point on the 21st, and no 
boats, except ferries, were in operation after that date. Considerable 
running ice was present between Davenport and Dubuque during the 
last two or three days of the month. The river closed with ice at 
North McGregor on the 28th; it closed at La Crosse on the 21st, but 
opened again on the 26th, closing again on the 30th. It was frozen over 
at St. Paul on the 28th. 

An ice gorge of cae extent and doing a vast amount of damage, 
formed during Friday night, November 27, about 10 miles below Lake 
Pepin. The gorge formed very rapidly, and by 5 o’clock the next 
morning had extended as far north as the mouth of the Chippewa 
River. During Friday night the temperature fell very rapidly, and 
Saturday morning (28th) was below zero. This severe cold froze the 
gorge tight, and it continued to form up the Mississippi River into Lake 
Pepin and also up the Chippewa River; and by Saturday night it had 
extended 8 miles up the latter river. 

The gorge caused a rapid rise in the rivers, the change at Reeds 
Landing between the 27th and 30th being 5 feet, and the water soon 

read out over the bottom lands on the Wisconsin side of the Missis- 
sippi, doing great yoy ye property. As far as could be learned no 
human lives were lost, but the loss of property and stock is very large, 
age at present no definite estimate of the money value can be 
made. 

The formation of the gorge is rg sey: to have been caused by the 
driving of piles in the Mississippi River at a point a few miles above 
Alma, Wis., to hold a “sheer m’’ for the om of nme the 
logs which had been loosened from the sandbars and shores of the 
Chippewa and Mississippi rivers by the recent heavy rains into the 
Zambra River for safe harbor. The river being full of floating logs 
and ice, the sudden fall in temperature made a gorge of unusual 
strength. The gorges which created the trouble at Chippewa Falls and 
Eau Claire, Wis., concerning which the newspapers gave full infor- 
mation, formed further up the Chippewa River and were occasioned 
by similar causes. The one at Chippewa Falls was at one time 5 miles 
in length and from 30 to 50 feet in thickness. 

The section of river from Davenport to St. Louis disclosed no fea- 
tures of special interest during the month of November. A boat- 
ing re of water has been maintained below the mouth of the Mis- 
souri, allowing navigation to proceed uninterruptedly, an occurrence 
which of recent years has not been frequent at this season. Naviga- 
tion above St. Louis has been practically suspended, but will continue 
below indefinitely. Running ice was reported at Warsaw, IIl., on 
the 28th, and by the 30th the river at that place was bank-full. On 
the latter date ice commenced to run past Quincy and Hannibal, but 
as yet none has come out of the Missouri, nor has any been seen at St. 
Louis except a little shore ice. ; 

From St. Louis to Memphis the river remained at a nearly stationary 
low stage. — the first week of the month the river gauge at 
Memphis showed less than 3 feet, but after the 8th a steady rise oc- 
curred, advancing the river to a stage, which was maintained till 
the close of the month. Navigation on the Mississippi continued 
through the month without interruption, large packets and coal barges 
making regular trips to all points. On the small tributarities naviga- 
tion was suspended for a‘time on account of low water, but was re- 


sumed towards the end of the month and boats now make regular 
trips up the St. Francis and Hatchie rivers. No ice has so far been seen 
in this section. 

In the section of river from Memphis to Vicksburg the stages were 
about the average for this season of the year, there being no unusually 
high or low water to report. The Yazoo River was closed to naviga- 
tion from the Mississippi the greater part of the month on account of 
the sandbar which forms at its mouth during low water, but was open 
at the close of the month owing to heavy rains and rising water in its 
tributaries and the Mississippi. The work of turning the course of the 
Yazoo southward to avoid the sandbar now at its mouth, and allowing 
it to pass in front of Vicksburg, which is cut off from the river during 
low water, is progressing rapidly, but will require some time for its 
com pletion. 

The month opened with a moderately low stage in the Mississippi 
River, from Vicksburg southward, continuing nearly stationary until 
the middle of the month, when a general rise commenced below Vicks- 
burg and continued until the close of the month, giving a maximum 
stage some 5.5 feet higher at the close than at the commencement. 
The stage from New Orleans south was but slightly affected, the river 
varying less than 2 feet during the entire month at New Orleans. 

e usual low November stage was maintained in the Red River, 
the only rise worthy of mention occurring near the close of the month 
at Fulton, amounting to about 9 feet between the 26th and 30th. A 
low stage continued in the Ouachita River until the 27th, when a 
marked rise occurred, owing to general rains, the stage at Camden 
showing a rise of about 12 feet between the 27th and 30th, and that 
at Monroe a rise of over 10 feet. Navigation continued uninter- 
ruptedly in the lower Mississippi River, but the low stages in the Red 
and Ouachita permitted of only light traffic. 

Missouri River.—The condition of the Missouri River was marked by 
few changes during the month. The stream was frozen over at Sioux 
City on the 28th, and navigation was closed, at and above that point, 
on that date. On and after the 13th running ice was noted at Omaha, 
Plattsburg, and St. Joseph. Shore ice formed on sandbars at Omaha 
on the 29th, and on the morning of the 30th the river was nearly 
frozen over, there being open water only in the channel. Navigation 
closed at Omaha on the 30th. At the close of the month the river 
was Sate from Crescent City, Iowa, 6 miles south of Omaha, south- 
ward. 

Arkansas River.—During the greater part of the month the Arkansas 
River was too low for navigation, but a rise of about 2 feet on the 
5th gave sufficient water for navigation up to the 15th; then it 
declined steadily until the 27th, when another slight rise caused by 
heavy rains in Oklahoma and the Indian Territory gave sufficient 
water from the 29th to the end of the month, but with a declining 
river at the close of the month. No ice or floods were reported dur- 
ing the month. The low stage of the river was favorable for the con- 
struction of a bridge that is in course of erection at Little Rock. 


Rivers of the Pacific Coast—On November 19, 1896, the Willamette 
River was higher at Portland than was ever known before during the 
month of November, the stage being 20.2 feet. The usual stage during 
the month of November is from 2 to6 feet. From the l4th, when the 
river began to rise rapidly, to the 21st, when the fall began, merchants 
having goods on docks and in cellars moved their goods therefrom. 
The freshet in the Willamette was caused by the unprecedented rain- 
fall which prevailed during the first sixteen days of the month. Snow 
had fallen in the foot hills of the Cascades, which was melted by 
the chinook which prevailed from the llth to the I4th, and the 
melting snow added much to the volume of the flood. Then, too, the 
rainfall was heavy in the Columbia River Valley and caused the Co- 
lumbia to rise materially, which prevented the Willamette discharg- 
ing as much or as rapidly as it otherwise would have done. When it 
is considered that the average rainfall for November is less than that’ 
which fell during the seven days immediately precefling the great 
rise, the cause of the flood is easily understood. During the freshet 
the drift was so great as to cause navigation to cease. The river rose 
sufficiently high in the low places in the Willamette Valley to prevent 
the Southern Pacific Railroad from running trains. County bridges 
and a few small railroad bridges were washed out and some stock 
was drowned. A cool period an on the 16th which checked the 
river and it then began to fall. The temperature fell on the 29th lower 
than it had ever been known in November before, causing the Colum- 
bia to freeze above the Cascade Locks, and the Willamette also froze 
above its mouth so as to stop all navigation. Vancouver, Wash., was 
entirely cut off from November 29 to December 3 on account of the ice. 
Steamers and other vessels had difficulty in getting up the Columbia 
from Astoria from November 29 to Deconiber 4 on account of floating 


ice. 

During the first decade of the month both the Sacramento and San 
Joaquin rivers were rather low, and navigation on the former river, 
while not interrupted, was conducted with reference to the tides. 
There was little rain in the river basins before November 9. During 
the second decade the stages were several feet above low water. The 
third decade was marked by heavy rains and rapid rises in the rivers. 
At Red Bluff, owing to a break in the levee and sudden change in the 
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course of the Sacramento, the hatchery of the United States Fish Com- Taste VIII.—Heights of rivers above zero of gauge—Continued. 
mission was completely washed out. On the evening of the 25th 
the river reached its highest, but was still several feet below the dan- $3 | Es 5 | 
ger line. The Yolo and other low basins along the Sacramento were So] Fm | Hemost water, | Lowers water. 5 = 
generally under water. Stations. | 
ga ° 
ICE AT THE CLOSE OF THE MONTH. | me Date. Date 
The following reports from regular stations reporting to Alleghany River—Cont'd.| Miles. Feet.| Feet. Feet. Feet.| Feet 
the Climate and Crop Service show the thickness of the ice 36 4) 48 
at the close of the month in rivers and harbors: Johnstown, «| 7) 26 6 1.0 24; 18) 1.6 
lowa.—Sioux City, 10 inches; Keokuk, 0.8. Minnesota.— Brookville, Pa 8| 47 24/09) 1.5 
Moorhead, 14. Missouri —Kansas City, 3.8. Montand.— | | 30) 90) 1.8 20) 1.2 
Miles City, 6.2. North Dakota.—Bismarck, 7.0. South Da-| Big Sandy River wa 
kota.—Pierre, 11.5. Wisconsin —La Crosse, 3.0. Cumberland River. 
The following additional reports are from the November | Venn Bs 
Weather Map of the Meteorological Service of the Dominion | Great Kanawha River. 
of Canada: Charleston, W.Va........ 30) 13.8 7| 60) 9.0 
Esquimault, B. C., ice 2 inches thick, an unusual occur- sel as 4 sel nel 
rence at such an early date; Swift Current, 14.0 inches; Licking River. 
Port Arthur 2 0 Falmouth, VY cccewencnee 30 ® 8.0 2 1.0 1-3 2.4 7.0 
, 
Dayton, Ohio... 18) 33 2) 1.6 1.9) 41.7 
Tanie VIII.—Heights of rivers above zero of gauge, November, 18%. 19-21 
Sa Highest water. | Lowest water. | Morgantown,W.Va..... 13.9 | 7-2 5| 8.5) 6.7 
Stations. | Greensboro, Pa..... ... 18| 13.0 | 7.5 4,5 | 88| 5.5 
Look No. 4, 40; 16.7 «7.0 35| 9.7 
a ver. 
gs Height. Date, Height) Date. | | Rowlesburg, W.Va..... 4| 7.0 2.0 3,4| 3.3| 5.0 
Dubuque, lowa 1,679; 15| 3.9 | 17 1| 8.0) jonneonville. 
3 3 Terre Haute, Ind........ 165 16 4.9 | 08 34) 29] 4.1 
Grafton, ill .... 1,284) 7.5) 28 1| 47) arthur City,Tex.......... 688) 11.6 2.4 3.9| 92 
48 Alexandria, 189 33| 0.6| 8-17,80| — 0.1 1| 04) 0.7 
Helena, Ark 104) 47 5| 7.5| 5.7| Melville, 100° 8.0 5.5 64) 25 
Arkansas Ci 685 | 42) 10.4 4.2 1| 7.2| 62 Ouachita River 
Vicksburg, Miss 78) 12,7) 6.6| Camden, 340 39) 15.9 3.8| | 5&2] 12.1 
anelle, Ark . -5| Payetteville, N.C........ 
Iinois River. 
Pierre, 8. Dak.*. 1,06; 1.9 8 0.3 1.8) 16 
ansas » MO... . . = 
Me. 5.0 6 0.1 20) 4. Black Warrior River. 
Davis Island Dam, Pa...| 960 bs 11.3 30 4.0 4)| 6.6 7.3 A sta, Ga 130 32 20.9 6 5.2 4| 8.1] 15.7 
Catlettsburg, | | Wiiliamsport, Pa........| 35 | 20) 6.9 3.1 4) 35| 48 
Louisville, Ky 367) 2,80) 6.0| 9,96,97| 3.0| River. 
Ind 184 30 15.9 30 6.7 9.2 9.2 Albany, 99 20 29.0 7 2.5 1/ 10.6) 26.5 
11.8 41 10| 6.4) 7.7) Portland, 10) 15| 20.2 19; 2.0 1,2| 18.2 
381) 899) 0.4 2.7 
8 3.9 2 1.2|\5,7-0,11| 22) 27| * Distance tothe Gulf of Mexico. * Frozen after the 28th. Frozen after the 7th 
73' w 4.7 30 0.7 2.3! 4.0 ¢ Frozen after the 19th. 4 Frozen after the 9th. 
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SPECIAL CONTRIBUTIONS. 


AN ENDEAVOR TO DISCOVER ELECTRODYNAMIC 
RADIATIONS FROM THE SUN. 


By Prof. Joun Trowsriver, Director of the Jefferson Physical Laboratory, Cam- 
bridge, Mass. 


J. Wilsing and J. Scheiner, of the Astrophysical Observa- 
tory at Potsdam, give in the Astronomische Nachrichten, Band 
142, No. 3386, a review of the various ways of detecting elec- 
trical waves, and conclude by a short description of the 
method they have adopted to detect electro-dynamic radia- 
tions from the sun. Passing over the elementary account of 
the various forms of Hertz oscillators, in which, by the way, 
Lebedew’s apparatus for obtaining short electric waves is de- 
scribed without reference to Rhigi’s earlier work in the same 
direction, we come to the form of apparatus which the authors 
used. It consists essentially of a Wheatstone’s bridge with 
variable contacts, the resistance of which is modified by elec- 
trical oscillations. This form of apparatus has been used by 
various investigators, especially by Lodge. In the hands of 
Wilsing and Scheiner it was competent to show the existence 
of electrical oscillations arising from a source many feet dis- 
tant. Notwithstanding the effects of direct heat radiations 
were excluded, and also the disturbing effect of vibrations, 
no deflections were observed which could be attributed to 
electro-dynamic radiations from the sun. It is doubtful if 
such radiations can be detected by the arrangement adopted 
by the authors, unless it is made extraordinarily sensitive. 
In this condition it would be affected by slight jars and 
mechanical vibrations. One should repair to an isolated 
mountain peak to carry out such experiments. 


SUNSTROKE WEATHER OF AUGUST, 1896. 
By W. F. R. Putturrs, M. D., in charge of the Section of Climatology. 


The abnormal heat that prevailed over the eastern two- 
thirds of the United States during the last few days of July, 
and the first twelve days of August, 1896, suggested to the 
Chief of the Weather Bureau, the propriety of studying the 
subject of sunstrokes, in so far as it 1s connected with and 
dependent upon meteorologic conditions. 

With this object in view he directed that the following cir- 
cular, asking for information, be sent to different hospitals 
located in the affected region, and also to others from whom 
useful information might be secured. 


U. 8. DerartMENT oF AGRICULTURE, 
Weatuer Bureau, 
Washington, D. C., August 20, 1896. 
The large number of casualties reported by the newspaper press as 
attributed directly tothe effects of the recent hot —_ of weather that 
prevailed extensively over the country, especially the eastern part, has 
suggested to the Weather Bureau the propriety of studying the subject 
of sunstroke in so far as it is connected with and dependent upon the 
meteorologic conditions, in order that the weather forecasts issued by 
the Bureau may, if possible, be given an additional general value. 
With this object in view, the Bureau would request those into whose 
hands this circular may come to give the information, if any, in their 
possession, provided for in the subjoined blank as practi- 
cable, and to return the same in the addressed franked envelope, here- 
with inclosed. 
Should the results of the contemplated investigation be deemed of 
sufficient value, they will be published for public distribution. 


Wuuis L. Moors, 
Chief of Bureau, and Acting Secretary of Agriculture. 


The information obtained seemed to be of such importance 
that he gave specific instructions to the writer to make com- 
pilation and study of the same, with the result as herein 
stated. 

In this paper and the accompanying statistical tables the 


term sunstroke is used to include a variety of morbid condi- 
tions, in accordance with the general practice of physicians, 
as defined by the following quotation from the article on 
“ Sunstroke,” contributed by Sir Joseph Fayrer, to the work 
entitled A System of Medicine, edited by T. C. Allbutt: 


Under the designation sunstroke, heat stroke, insolation, etc., a va- 
riety of morbid conditions, from the simplest to the gravest, are 
included. However these conditions may be modified by personal 
susceptibility, local ——— and climatic influences, they are 
essentially due to heat and are the result of direct exposure to the rays 
of the sun or to a high atmospheric temperature in the shade. 


To those unacquainted with medical affairs it may be stated 
that the general inclination among pathologists is to consider 
excessive atmospheric heat, natural or artificial, as the chief 
extrinsic factor in the causation of sunstroke, using the term 
as above defined. As to the relative importance of the other 
atmospheric conditions, they are regarded as auxiliaries that 
may be more efficient at one time than at another, depending 
upon the physical state of the individual. The particular 
degree of heat that can be endured without injury or that 
may be required to produce sunstroke has not been definitely 
established. Both will depend upon contingencies, which will 
be mentioned further on. 

It is generally accepted that the injurious action of heat is 
primarily exerted upon the nervous system to disarrange, in 
one way or another, the complex and nice adjustments exist- 
ing between the physiologic processes concerned in the pro- 
duction of heat and the loss of heat. The manifestations 
of the morbid effects of heat,-as seen in sunstroke, may be 
broadly divided into two categories. In one there is a fall 
of the temperature of the body below its normal; the skin is 
pale and cool and covered, more or less, with a clammy pers- 
piration. This is the general class—heat exhaustion or pros- 
tration. The other class is characterized by a rise in the 
temperature of the body above the normal to a state of fever ; 
the skin is usually red, hot,and dry. This is the general con- 
dition to which some writers would alone restrict the term 
sunstroke; it is probably best described as thermic or heat 
fever. Between these two categories there is no hard and fast 
line of demarcation, and cases may be seen which present some 
of the characteristics of each class, or which primarily falling 
in one category subsequently pass over to the other. 

In connection with the following statistics of sunstroke 
cases and mortality, it should be stated that every effort has 
been made to avoid duplication of facts, and it is believed 
that whatever errors, if any, have crept in through this ave- 
nue they are too small to vitiate the general result. Perhaps 
the most serious source of doubt will be found subsisting in 
the matter of diagnosis; but possible error of diagnosis is a 
defect inherent to all statistics dealing with disease, and 
which can not be avoided in the present case any more than 
in the great number of other cases where statistics are in- 
voked to throw light upon the relation of health to environ- 
ment. 

It must be borne in mind that the meteorologic data, 
though determined by instruments of precision can not be 
assumed to represent all the variations of the weather to 
which the human being may be subjected in the course of the. 
day, even though both may be in the same neighborhood, be- 
cause meteorologic instruments are exposed under fixed con- 
ditions, whereas man is continually changing his local sur- 
roundings, and with each change either of place or occupa- 
tion, he alters more or less his meteorologic environment 
and its effects upon him. It is this difference in the circum- 
stances of exposure that renders it impracticable to state 
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precisely by means of ordinary meteorologic records the 
atmospheric conditions actually experienced by the livin 
being. The consideration of this, as well as other matters o 
a more purely physiologic nature, should prepare the reader 


not to expect to find any attempt made in this paper to give 
ssn etails as to the relation between sunstroke and 
weather. 


From such sources as were accessible to the writer there 
have been collected 2,038 instances of death during August, 
1896, directly attributed tosunstroke. This large number of 
fatal cases was collected as follows: 1,817 deaths reported by 
health officials of the cities named in Table 1; 207 from 
newspaper notices and not included in the foregoing; 14 from 
special reports. Large as this namber is it must fall far short 
of the actual number of victims. 

Tasie 1.—Showing the number of deaths sunstroke during A 
1896, as reported by hs health of certain cities. 


Week ended August—| | 

ll | 648 66 1 736 
Nu 5 | 25 99 0 319 
5O |1,224 225 2 | 1,817 


The number of cases of sunstroke that did not end fatally 
must have been something enormous, but only a limited at- 
tempt was made to collect statistics of this class, owing to the 
difficulty of getting satisfactory data. From information so 
far received, there have been collected 841 cases of sunstroke 
treated either in hospitals or in private practice of physicians 
(see Table 2). Of these 841 cases it appears that 140, or 
16.6 per cent, terminated fatally. If this mortality rate be 
assumed as an idex of the general mortality rate from sun- 
stroke, obtaining, in general, during this epidemic, then the 
2,088 fatalities would represent the occurrence of 12,277 cases 
of sunstroke of varying degrees of severity, and even this may 
be far below the truth. 

Tables 2 and 3 show the number of hospital cases and of 
deaths due to sunstroke on each day. It will be seen from 
these tables that by far the greater part both of hospital 
cases and of deaths from sunstroke happened upon the 9th, 
10th, Lith, 12th, and 13th of August, and in the region indi- 
cated in the first paragraph of this paper. The period from 
August 9 to 13 may, therefore, be regarded as having heen in 
that region particularly favorable for the operation of the 
causes ones sunstroke, and it may perhaps be admissible 
to speak of the weather during that period as being “ sunstroke 
weather.” More than 75 per cont of the hospital cases were 
admitted during August 9-13, and more than 80 per cent of 
the sunstroke mortality that could be located by weekly pe- 
riods occurred paning the week August 9-15. 

For convenience of reference the region already indicated 


of maximum number of recorded cases of sunstroke may be 


subdivided into a coastal region and an interior region, the 
area included in each will be sufficiently indica by the 
stations selected to represent it, as shown in: Tables 2, 3, and 4. 
These tables show that a few sunstrokes occurred in the inte- 
rior region on August 3 and in the coastal region on August 
4, but that it was not until three or four days later that the 
number in either region — to assume portentous propor- 
tions. The last cases may be virtually said to have occurred 
on August 15. The weather during the interval, August 3-15, 
was characterized by intense heat, which became evident in 
the interior region on the 4th and in the coastal region on the 
5th. In both regions the temperature rose from 3° or 4° 
to 10° or 13° above the normal during the hottest part of 
the period, which was from the 8th to the 10th in the inte- 
rior, and from the 9th to the 12th on the coast; it then fell 
during the following two days in both regions to about the 
normal. In both regions the absolute atmospheric humidity 
was considerably above the average and varied with the tem- 
perature, though less rapidly. On the other hand, the rela- 
tive humidity was subject to frequent fluctuations both above 
and below the average. The atmospheric pressure was above 
the average during the entire period. There does not appear 
to have been anything characteristic about the winds, or the 
clearness of the atmosphere from what is usual during pro- 
tracted spells of fair and somewhat rainless weather. 

Attention has been called to the interval from August 9 to 
12 as the special wor of sunstroke occurrence, and as being 
what the writer has ventured to call “sunstroke weather.” 
Taking this period as affording a promising field for studying 
the causal relations of meteorologic conditions and sunstroke 
it would appear that: The daily mean temperatures were high- 
est during this period, being from 10° to 13° above the normal 
in both regions, or, the average temperature for each of these 
twenty-four hours equaled or exceeded the normal tempera- 
ture of the hottest hour of an average August day. The ab- 
solute humidity was greatest in both regions during these four 
days, and the relative humidity was above the average in the 
interior, but considerably below the average in the coastal 
region. There does not appear to be any other noticeable or 
characteristic meteorologic feature during this period. 

[ As the tables of mean temperature and maximum tem- 
perature seem to be more important than those of humidity, 
wind, and rainfall, therefore, these latter are reluctantly 
omitted from the present publication.—Ep. | 

From the given tables it must be concluded : 

(a) That the number of sunstrokes follows more closely 
the excess of the temperature above the normal (see Tables 5 
and 6) than it does that of any other meteorologic condi- 
tion: 

(6) That the number of sunstrokes does not appear to sus- 
tain any definite relation to the relative humidity, the maxi- 
mum fatalities having occurred in one region with a relative 
humidity above the average, and in the other region with a 
relative humidity decidedly below the average. 

(c) That although the absolute humidity was greatest dur- 
ing the maximum of sunstrokes, yet it does not appear that 
the variations influenced the sania of cases. 

If it be taken into consideration that the maximum quan- 
tity of aqueous vapor in a given space is limited by the tem- 
perature of the vapor, and that the relative humidity is really 
not a simple meteorologic element, but an expression of a 
ratio that — on both the aqueous vapor and the temper- 
ature, it would seem that the statistics herein collected con- 
firm the proposition that sunstroke is ultimately due to ex- 
cessive atmospheric temperature. In other words, sunstroke 
will not occur unless the atmospheric temperature be much 
greater than that to which the individual is accustomed, no 
matter what may be the state of the other meteorologic ele- 
ments. The important point to be determined from our statis- 
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TaBLE 2.—The daily number of cases of sunstroke admitted to certain tals or in the practice of certain physicians from August | to 20, inclusive, 1896, 
together with the resulting mortality. 

Place. 1/2/38] 8/9 | 10/11] 12| 17 | 18 | 19 | 20 | Total | No.of Authority (hospital or physician). 

Manchester, N.H...... 1 1 | Elliot Hospital. 
Albany, N, B 15 3 | Albany Hospital. 
Boston, Mass.... ..... OF 3 33 8 | Boston City Hospital. 
New York, N.Y........ 2] 12] 15 | 49 | 7B 1106 | 64] 9] 5}. 367 62 Street, velt, and New York hos- 
als. 
Brooklyn, N 2] 4) 8] 26/82/11] 2] 103 22 st John’s St. Mary’s, and Brooklyn hospitals. 
New Brunswick, B 6 2 | Doctors Williamson and Smith. 
Philadelphia, Pa....... 2] 9112) 18] 8 | 34/21/18) 164 16 | St. Agnes, Episcopal, Medico-Chirurgical, and 
Hahnemann hospitals. 
Washington, D.C..... Ji Bt. 31-44 22 7 | United States Government Hospital for Insane, 
Garfield, Providence, and man’shospitals. 
Coastal group..... 2| 6 | 22 | 22 | 39 | | 97 164 (107 | 28 | 14) 2 |. 
Pittsburg, Pa.......... 2 2 | S. Hospital. 
Cincinnati, Ohio. ...... 2] 4] 4] T]....] 2] 2] 8 1}. 48 & | United States Marine Hospital, St. Mary's and 
Cincinnati hospitals. 
Cleveland, Ohio. ..... 9 2 | St. Alexis’, St. John’s, and Huron Street hospitals. 
ago, Ill..... ...... OE 19 4 | St. Luke’s, Mercy, and Michael Reese hospitals. 
Louisville, Ky..... Bl 9 |........| City Hospital. 
Cairo, Ill. fe Dr. W. F. Grinsted. 
Hannibal, Mo.......... 1 inks 6 1| Drs. R. H. Godin, 8S. Q. Smith, P. L. Kabler. 
Kansas City, Mo. ..... 4 1 | Drs. W. 8. Wheeler, L. A. Berger, C. L. Hall. 
Des Moines, Iowa..... Dr. F. L. Wells. 
St. Paul, Minn......... 1 B 2 1 | City and County Hospital. 
Interior group..... 6; 7} 9] 2; 1) 
Raleigh, N. C.......... pele Lets: Rex Hospital. 
Palestine, Tex......... 1 1| Dr. J. M. Colley. 
Grand total ....... 1}. 9 | 31 | 30 | 56 84/19) 1] 1] 8 841 140 


(Massachusetts, Connecticut, Rhode 


Island, New York, Pennsylvania 
Maryland, District of Colum 
Virginia). 
Interior grou 
(Ohio, Kentucky, Tennessee, Indiana, 
Illinois, Mich .Wisconsin, Minne- 
sota,lowa, Missouri,and Oklahoma). 


Total: Coastal and Interior groups.......... ots 


qd 
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107 
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Tasie 3.— The daily number of deaths from sunstroke occurring in certain regions between August 1 and 20, inclusive, 1896. 
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TasLe 5.—The mean temperature of each day at certain selected stations during the sunstroke epidemic of August 3 to 18, inclusive, 1896. 
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tical tables is the atmospheric temperature that will produce 


sunstroke. 


that, for instance, in the city of Boston a number of 


Referring again to these tables, it will be observed 
people 


were prostrated and some killed by sunstroke when the mean 
temperature of the day rose to 82°, or 13° above the August 
normal; but there were thousands of people living there at the 
same time that were unhurt by this high temperature as far as 


can be told ; itis, therefore, evident that some people can with- 


stand a higher temperature than others; in other words there 


is a personal equation to be taken into consideration. Again, 
it will be seen that while a mean temperature of 82° was fatal 
or injurious to a large number of people in Boston, yet the 
same degree of heat is the customary August temperature 
which the inhabitants of New Orleans endure without sun- 
stroke or any particular inconvenience. 
must enter into the case another factor, namely, the accom- 
modation of the individual to average physical environment, 
or the climatic equation, and it is apparent therefrom that 


Evidently there 
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Tapsie 6.— The departure of the daily mean temperature from the normal at certain stations from August 3 to 18 inclusive, 1896. 


Place. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
° ° ° ° ° ° ° ° ° ° ° ° Py ° ° 

0 6 +11 10 10 11 13 12 11 6 5 +4 3 —2 
1 2 —5 7 5 13 17 13 13 7 2 —2 5 +3 
1 7 10 2 7 11 13 15 14 15 13 5 3 4 0 
1 4 vi 7 1 12 13 12 9 3 2 1 —4 
3 5 8 13 12 13 10 10 12 8 3 +5 
ac sconce 5 +10 13 8 t 15 12 16 9 1 1 +8 6 +2 —6 
Cincinnati, Ohid.. ......ccee ccceeeneceeee geese 2 2 5 9 0 8 10 9 7 3 5 3 7 +1 —7 -- 
Copembasbem, 6.0. .vccccvccvccscoccvccvscesccsccce 3 —1 +2 1 1 4 7 6 4 2 4 2 0 4 + 6 
Jacek ill 4 2 0 1 2 2 4 4 4 2 3 1 2 2 2 
De b ED icetocccnsvcccccccccceccccesccsoccs 5 6 3 0 3 5 5 3 —3 1 7 8 6 4 3 


Tasie 7.—The departure of the daily maximum temperature from the normal August maximum at certain stations from August 3 to 18, inclusive, 1896. 


Place. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Nermel 

+3 12 —9 12 2 14 17 11 11 si —8i +1 0 78 
de 7 9 11 12 10 11 14 12 8 —6| —? 80 
Philadelphia, Pa t 6 8 12 + 14 11 15 15 12 0 5 t 
Washington, D.C 2 ? 12 14 13 9 13 9 +12 +1 2 
6 +13 “4 14 13 11 + 8 t 3 2 —3| —¢f 
Cincinnati, Obio 2 5 —8 10 10 9 9 1 4 2 —6 M4 
1 0 1 5 t 5 te 1 3 2 0 2 6 3 87 
Jacksonville, Fla ...........ssccseees f 5 t 6 2 0 2 2 5 5 6 3 4 5| +3 2 3 6 w 
New Orleans, La ........... 2 6 8| +4 4 o| —1 2 2 6 5 2) +65 8s 


the temperature likely to cause surfstroke varies with the cli- 
mate of the locality; hence, each particular locality has for 
its native or acclimated inhabitant a special local sunstroke 
temperature or range of temperature. 

As a provisional index to the “sunstroke temperature ” of 
each climate the author proposes the use of the average or nor- 
mal maximum daily temperature during the warm season of 
the year, and as a working hypothesis derived therefrom, sub- 


mits the following proposition: Sunstroke becomes imminent | p 


during the summer months, when the mean temperature of 
any one day, or of several consecutive days, becomes equal, or 
nearly equal, to the normal maximum temperature for the 
same period. 

The following tabular statement shows the result of the 
application of this proposition to several of the large cities 
in the coastal region. The respective columns show : 

1. The number of sunstroke cases admitted into the hos- 
pitals of the respective cities from the 3d to 18th of August, 
inclusive. 

2. The normai maximum temperature for August. 

3. The consecutive dates on which the mean daily tempera- 
ture for August, 1896, equaled or exceeded the normal maxi- 
mum for August. 

4. The number of sunstroke cases admitted to hospitals 
peeing these consecutive dates. 

5. The percentage of the cases admitted on these days rela- 
_ to the total number of cases between August 3-18, in- 
clusive. 


Station. | 1/2 | 34 | 5 

| I—| — | 
| p. et. 
164; 82 5-13 149 91 


In these special cases, therefore, the approach of the mean 
daily temperature to the normal maximum temperature was 
an excellent criterion of impending danger, and it remains 
for accumulated statistics to show how trustworthy this cri- 


terion may be in other cases. In the light of the data her® 
presented for August, 1896, the above rule appears to be an 
empirical one; but it is based on plausible hypotheses, and 
can be readily applied; especially is it one that adapts itself 
easily and naturally to every climate, and therefore em- 
bodies at least a part of what we have called the climatic 
equation. As enunciated above, it has the merit of express- 
ing a relation with considerable precision, that may be ex- 
ressed in other words as follows: The liability to sunstroke 
increases in a as the mean temperature of the day 
approaches the normal maximum temperature for that day. 

n addition to the influence of heat, the statistics furnished 
by the hospitals and physicians enable us to determine 
‘approximately the general influence of personal habits, and 
of nationality and other peculiarities. For instance, of the 
841 cases collected in Table 4, the history of 465 as to the use 
of alcoholic drinks is given as follows: 


Using to excess............. 140 cases, or 30 per cent. 
Using moderately.......... 230 
Using not at all ............ 
History unknown.......... 37 
841 


If the 140 deaths that occurred in these 841 cases be simi- 
larly classified, the resulting figures are : 


Using to excess............ 41 deaths, or 60 per cent. 
Using moderately.......... 22 
Using not all .............. 7 

History unknown.......... 70 

140 


If these facts teach anything it is that the use of alcoholic 
beverages in hot weather is to be reprobated most strenuously. 
Table 4 shows some interesting facts as to the nationalities 
that contributed to these 841 cases, but it would not be safe 
to argue much as to the relative liability of any nationality 
to sunstroke unless we could first compare these numbers 
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with the general distribution of population by nationalities. 
One item gathered from the reports, but not shown by this 
table, is that only 15 of these cases were colored people, and 
the mortality among them was 2. As to sex, 100 cases were 
females. So far as occupation was concerned all walks of 
life were represented, but the greater number of cases occurred 
among those engaged in occupations apparently requiring 
physical rather than intellectual effort. 
.—The 841 cases of sunstroke itals or 


el 
United States 340 87 || Austria. ..... 5 2 
253 4 || Denmark 2 1 
land. 32 5 || South America. .............. 2 8 
8 3 || Australia 1 0 
Norway and Sweden........ 10 5 || Armenia. ...... ..-+seeeeeeeee 1 0 
Switzerland ............. «. 3 0 S41 140 


HOW THE CHINOOK CAME IN 1896. 
By A. B. Coz, Voluntary Observer (dated Kipp, Mont., December 10, 1896). 


Picture to yourself a wild waste of snow, wind beaten and 
blizzard furrowed until the vast expanse resembles a billow 
white sea. The frigid air, blowing half a gale, is filled wit 
needle-like snow and ice crystals which sting the flesh like 
the bites of poisonous insects, and sift through the finest 
crevices. The sun, low down in the southern horizon, looks 
like a frozen globe, with halves, crescents, and bright pris- 
matic bars encircling it. 

Great herds of range cattle, which roam at will and thrive 
on the nutritious grasses indigenous to the northern Slope, 
wander aimlessly here and there, or more frequently drift 
with the wind in vain attempts to find food and shelter; 
moaning in distress from cold and hunger, their noses hung 
with bloody icicles, their legs galled and bleeding from 
breaking the hard snow crust as they travel—they appeal to 
the hardest heart for pity. It is sure death for human beings 
to be caught out in one of these awful blizzards, with the 
temperature down to 30° or 50° below zero, unless rescue 
is speedy. Yet, such conditions frequently exist in this lati- 
tude, as they did for fifteen days in November, 1896, when it 
seemed as if the elements had conspired to bring about 
another ice age, and annihilate every living thing. 

Would the “chinook” never come? The wind veered and 
backed, now howling asif in derision, and anon becoming 
calm, as if in contemplation of the desolation on the face of 
nature, while the poor dumb animals continued their ceaseless 
tramp, crying with pain and starvation. At last, on Decem- 
ber 1, at about the hour of sunset, there was a change which 
experienced plainsmen interpreted as favorable to the coming 
of the warm southwest wind. At sunset the temperature was 


‘only —138°, the air paeeey in motion, but occasionally seemed 


to descend from overhead. Over the mountains in the south- 
west a great bank of black clouds hung, dark and awesome, 
whose wide expanse was unbroken by line or break; only 
at the upper edge, the curled and serrated cloud, blown into 
tatters by wind, was seen to be the advance courier of the 
for “chinook.” How eagerly we watched its ap- 
proach! How we strained our hearing for the first welcome 


sigh of the gentle breath! But it was not until 11.35 p.m. that 
the first influence was felt. First, a puff of heat, summer-like 
in comparison with what had existed for two weeks, and we run 
to our instrument shelter to observe the temperature. Up 


Rey——3 


goes the mercury, 34° in seven minutes. Now the wind has 
come with a 25-mile velocity. Now the cattle stop travel- 
ing, and with muzzles turned toward the wind, low with satis- 
faction. Weary with two weeks standing on their feet they 
lie down in the snow, for they know that their salvation has 
come; that now their bodies will not freeze to the ground. 

The wind increases in strength and warmth; it blows now 
in one steady roar; the temperature has risen to 38°, the 
great expanse of snow 30 inches deep on a level is becoming 
damp and honeycombed by the hot wind, and we retire satis- 
fied that the “ chinook ” is a genuine and lasting one. 

Twelve hours afterward there are bare brown, hills every- 
where; the plains are covered with floods of water. In a few 
days the wind will evaporate the moisture, and the roads will 
be dry and hard. Were it not for the “chinook” winds the 
northern Slope country would not be habitable, nor could 
domestic animals survive the winters. 


A METHOD OF FILLING A BAROMETER. 


Prof. E A. Parrriner, Central Manual Training School, Philadel 
(dated November 12, 1896). 


The tube selected for the barometer must be cleaned with 
the utmost care. This can be effected conveniently before 
sealing, as follows: After soaking for two hours in nitric 
acid, the tube is washed thoroughly with water. Then a wire 
drawing a string after it is passed into the tube. In the 
middle portion of the string there is a loop carrying a wad 
of cotton of suitable size. By drawing the string back and 
forth the cotton is made to wipe off all dirt. The tube is 
then washed with water, treated for a few minutes with a 
strong solution of caustic alkali, followed by thorough wash- 
ing with pure water. A wad of cotton filled with precipi- 
tated chalk is next drawn through the tube. The precipi- 
tated chalk is preferable to rotten stone, tripoli, emery flour, 
or similar materials, since it can be entirely removed by sub- 
sequent treatment with nitric acid and water. This polish- 
ing of the tube is important, as it tends to give a clean sur- 
face, which allows the column of mercury to move with free- 
dom in the tube. After the last treatment with nitric acid 
and subsequent careful washing with distilled water, the tube 
is set on end to drain, then carefully dried by drawing air 
(previously passed through sulphuric acid), through it, and 
at the same time heating it. After sealing the end the tube 
is arranged as shown in Fig. 1. 


Fie. 1. 


A Bis the barometer tube, inclined at an angle of about 
15°. The inclination should not be made more than 15°, 
since if it is the mercury acquires considerable velocity in 
sliding down the tube and will fall into the mercury already 
there with a splash, thus entangling a very minute portion of 
air. With the inclination of 15° there is no such ee 
C is a light glass retort which can be made by any one mod- 
erately skillful at glass blowing. D is a tube for introducing 
the proper amount of mercury to fill A B. £ is a tube her- 
metically sealed to a mercury air pump, preferably of the 
Geissler type. FE should be at least 10 inches long and in- 
clined downward toward the retort in order that the mercury 
vapor may condense in it and run back to C instead of going 
to the pump. After introducing the mercury the tube D is 
heated with the blowpipe and drawn off and sealed. Between 
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the connecting tube FE and the pump a bulb containing phos- 
phoric anhydride must be placed. The whole apparatus, 
suitably supported, is now completely exhausted by running 
the pump continuously for hours, occasionally heating the 
tube A B with the flame of a Bunsen burner. C should also 
be heated until mercury vapor is somewhat — given off 
to drive out moisture and air. By this method all moisture 
in the mercury, together with the film of air which obstinately 
adheres to the inside of the tube, can be as nearly as possible 
removed. When this has been accomplished, the retort C is 
carefully heated to distill the mercury over into A B, where 
the mercury condenses in small globules, which do not form 
pistons in the tube, and which run down the lower side of 
A B, thereby displacing any residual air. The distillation is 
continued until A B is filled; the pump is kept in action all 
the time. By the continuous action of the pump the vacuum 
is kept as complete as possible during the entire operation. 
The tube EZ is then cut from the pump to let air into the 
retort. The barometer tube is cut off at F and immersed in 
mercury with the usual precautions. Tubes that we have 
filled by this method show not the slightest trace of air when 
inclined. 

The essential feature of the method consists in distilling 
the mercury into an inclined tube of such an internal diame- 
ter that the mercury collects in globules, which run down the 
lower side of the tube, instead of forming pistons, which would 
imprison and carry down the residual air, thus rendering the 
vacuum imperfect. Tubes of internal diameter greater than 
one-eighth inch are large enough to be filled in this manner. 
If the bore is less than one-eighth of an inch, the mercury 
will form pistons and carry down the residual air. 

The method is the result of experiments carried out by my 
father, Mr. D. A. Partridge, and myself. 

At first sight the above method seems almost completely 
identical with that described by Waldo in the American 
Journal of Science, 1884, Vol. XX VII, p.18. Ido not believe, 
however, that a good instrument could be made by Waldo’s 
method, since the mercury, when distilled into his vertical 
tube, would form pistons and carry down air. He says that 
watch must be kept to see that no air is carried down. I 
have tried his method with a mercury pump, giving far better 
vacua than pumps of the form then in use could give, and 
have always found minute air bubbles entangled in the mer- 
cury. I therefore think that my method, if not wholly new, 
is really an important one and a real advance. Another im- 
portant difference between my method and that of Waldo is 
that I keep the pump working during the entire distillation, 
and he stops his before commencing. " 

| Further details as to filling large tubes that are to be used 
for either barometers or manometers will be found in Pro- 
fessor Marvin’s articles on vapor pressure and on a nornial 
barometer in the Annual Report of the Chief Signal Officer 
for 1891, Appendix 10. The admirable barometer of Sundell 
(Acta Societatis Scientiarwm Fenica, Vols. XV and XVI, Hel- 
singfors, 1885 and 1888) is fully described in Waldo’s Modern 
Meteorology, London and New York, 1893, to which we would 
refer our readers for many other details as to the advanced 
state of physical apparatus and mechanical theories that 
constitute modern meteorology.—Eb. 


THE COLD SPELL OF NOVEMBER 16-30, 1896, IN MON- 
TANA.AND ADJOINING STATES. 
By Pror. H. A. Hazen (dated December 21, 1896)). 


A remarkable depression in temperature occurred in the 
Northwestern States during the last two weeks of November. 
At Havre, Mont., the culmination was on the 18th, p. m., 
with a temperature of 54° below normal, though on the 29th, 
p. m., it was —51°. Not the least singular fact in this con- 


nection is the abnormal warmth in the Middle Atlantic States, 
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where for a considerable area the temperature during the 
same time was 10° above normal. Charts VIII and IX of this 
Review show the average departure from the normal for each 
day of these two weeks. A very good idea of the extent and 
severity of this cold spell may be obtained by comparing it 
with the coldest November experienced in the past twenty- 
seven years, that of 1880, as follows: 


Departure from 
normal. 
Stations. 
1880. 1896. 
° ° 


The limited extent of the present cold spell may be shown 
by a comparison with a few stations on its border: Salt 
Lake City, 1880, —9°, 1896, —2°; Kansas City (Leaven- 
worth), —8° and —3°; Columbia, Mo., 1896, + 2°; Alpena, 
Mich., —7° and + 2°; Amarillo, Tex. (Fort Elliott), —12 
and —3°. Another point to be noted is that while the ex- 
treme cold of 1880 extended over the whole country, for 
example, Vicksburg, —8°, Atlanta, —4°, Charlotte, —5°, 
Washington, —4°, and Eastport —2°, that of 1896 was lim- 
ited to a few States in the Northwest, whereas in the Middle 
Atlantic States, November, 1896, was the warmest since 1870, 
and at Philadelphia it was the warmest in seventy-five years 
re ay ~ before 1870 a little doubtful, stations in the city dif- 
ering 2° or 3° in the same month). 

A study of the weather conditions accompanying such 
marked anomalies in temperature would be of interest in 
helping to explain them. As already noted there was a per- 
manent area of high pressure over the Northwest during this 
period, departure from normal +°.50 inch at Havre and 
+ .43 inch at Bismarck. Thiscould not have been due to a 
too great reduction to sea level because of the low temperature, 
for Bismarck is only 1,690 feet above sea level, and the 
change for temperature is small at that height. 

This distribution of pressure produced northwesterly and 
westerly winds in the Missouri and upper Mississippi valleys, 
but in the middle and lower Mississippi valleys to the Atlan- 
tic the winds were southeasterly, southerly, and southwest- 
erly. On the south Atlantic Coast, northeasterly winds from 
the ocean tended to keep the temperature up. Comparing the 
pressure distribution with that of 1880, we find in the latter 
year high pressures over the whole country, and in conse- 
quence the winds mostly north and northwest, except in a 
portion of the lower Lake Region, where they tend toward 
southwest. It is evident that the winds will account for a 

rt - the anomalous conditions in these two years but not 
or all. 

Turning now to the daily weather maps we find in 1880 a 
succession of highs appearing to the north of Montana and 
traveling clear across the country, producing distinctive cool 
or cold waves due to the advance of the high. In 1896, on 
the other hand, there were almost no highs advancing across 
the country, and there were hardly any cool waves. This 
was particularly the case in the Northwestern States. This 
seems a key to the whole situation. Almost stagnant high 
areas in the Atlantic States and in the Northwest produced 
the abnormally high pressure in 1896, while the uniform mo- 
tion of highs in November, 1880, produced the uniform high 
pressure over the country. 

It remains to inquire why the stagnant high areas in the 
Northwest gave such low temperatures, while apparently, the 
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same condition tended to abnormal heat in the Southeast. 
The solution of this problem is to be sought in the upper 
atmosphere. The clear, dry air of the Northwest permitted 
intense heat radiation to the sky, and day after day this was 
maintained without the interference of moist lows from the 
Pacific. In other words, we have here an excellent example 
of the intense radiation-cold experienced in Siberia in the 
stagnant high pressure of that region, sometimes reaching 


MONTHLY WEATHER REVIEW. 415 


31.70 inches. On the other hand the moister air of the South- 
east permitted the heat of the low latitude sun to penetrate 
to the earth, and after the heat reached the earth the moist- 
ure prevented its radiation into space. The most important 
point in this whole discussion is the sharp distinction to be 
drawn between a radiation-cold, pure and simple, and the cold 
of our cold waves advancing across the country at 40 and more 
miles per hour. 


NOTES BY THE EDITOR. 


SIMULTANEOUS BALLOON ASCENSIONS. 


The recent International Meteorological Conference at Paris 
indorsed the importance of cooperation between the govern- 
ments and individuals who are now so enthusiastically prose- 
cuting the exploration of the atmosphere and the study of 
meteorology with the help of the balloon. Perhaps the most 
important point upon which these can unite is the attempt 
to secure approximate simultaneity in their ascensions. As 
the exploring balloon may be sent up without any passen- 
gers or aeronauts, but may carry accurate self-recording in- 
struments into regions and temperatures that are inaccessible 
to man, there is nothing impracticable in the proposal that 
ascensions be made on any given day at many places over a 
wide extent of country, so as to give us a general view or 
possibly a detailed map of the condition of the upper air &t 
that time. Such a series of simultaneous ascensions will un- 
doubtedly frequently be made from European stations, under 
the general guidance of the special committee on aeronautics 
recently appointed by the Paris Conference, and in a spirit 
of scientific cooperation, rather than of national or personal 
rivalry. Such work was begun by the Deutscher Verein zur 
Forderung der Luftschifffahrt, in Berlin, in 1894, and the first 
results are collected in a paper by Assmann in the Zeitschrift 
fiir XXIV. The first simultaneous ascensions 
were made from Berlin and St. Petersburg, August 4, and the 
second, August 9, 1894. A third set, of three ascensions, was 
made October 1, from St. Petersburg, Warsaw, and Ossowicz. 
Meantime, in September, 1894, three balloons, the Phoenix, 
Majestic, and the unmanned exploring balloon Cirrus, with 
séif-registering apparatus, made a simultaneous ascension on 
the 6th, and as soon as practicable after that the Majestic 
made a long voyage through the night of the 5th and the day- 
time of the 6th of October. On December 4 Berson ascended 
from Stassfurt and descended at Kiel. 

The ascensions made November 14, 1896, may be considered 
as the beginning of a long series of similar international in- 
vestigations of the atmosphere by means of simultaneous 
balloon ascensions covering all of Europe. On that date the 
lowest temperatures observed and the greatest heights attained 
by balloons at different localities were as follows: 


Tem 
Place. Height. | Remarks. 
Meters. °C. 
St. Petersburg 5, 000 —27.5° at 4,300 meters. 
arsaw .......- 2, 000 —20 
Berlin..... ..... 6, 000 —25.6 
Do. 5, 650 | Warm air below 3,000 meters. 
burg ..... 7,700 —30 | —30.0° at 6,000 meters. 
Munich ......... 8, — 6.5 


The above observations represent the conditions prevailing 
in the midst of a large area of high pressure that was moving 
slowly eastward over Europe. At Strasburg and Berlin a 
layer of warmer air was noted before ascending into the 
colder air above. On the 14th, 7 a. m., the central isobar of 


765 millimeters extended from Finland southward to Greece, 
and on the 14th, 9 p. m., the isobar of 770 millimeters ex- 
tended from St. Petersburg south to Bulgaria. . The sky was 
generally cloudless during these balloon ascensions, but 
cloudy weather soon followed with continued cold at the 
earth’s surface and high pressure from France eastward to 
the Ural. To the north of this belt temperatures were not 
abnormally low. Evidently this ridge of 775 to 785 milli- 
meters, extending southeast and northwest between two low 
areas, represented the slow descent of cold, dry air which 
flowed away in all directions near the earth’s surface; the 
whole system of sea-level pressures and temperatures could 
have resulted from a general eastward movement and very 
slow descent of the Jayer of cold upper air that was reached 
by the balloons on the 14th; eventually, it disappeared 
in the southeast of Europe moving toward Persia. The tem-. 
perature of a mass of slowly descending dry air follows the 
laws explained by the Editor in American Meteorological 
Journal, 1892, VIII, pp. 5387-552. 

The idea of these simultaneous asceusions seems to have 
been first urged in 1894 by Berson and Assmann, the assistants 
of von Bezold in Berlin, and was by them urged upon the 
attention of the Paris Conference, which voted to encourage 
such ascensions. 

[It may be worth recording that the importance of utilizing 
simultaneous balloon ascensions and the defects to which our 
knowledge is subjectas tong as we neglect the use of the bal- 
loon were fully appreciated by the present Editor, who has not 
failed to urge the systematic scientific use of special balloon 
voyages and as early as 1871 entered upon his daily weather 
maps the records of the various ascensions made by profes- 
sional aeronauts for business purposes; thus, on July 4, 1871, 
1872, 1873, respectively, he was able to study the paths of 
from three to five balloon voyages.— Ep. | 

In a recent letter from Berson to Hermite, as published in 
the Aerophile (Oct. 1896, p. 223), Berson corrects several 
errors which if uncorrected might discourage others from at- 
tempting similar work. He says: 

1. All the high ascensions of the balloon ‘ Cirrus’’ from Berlin, so 
far as they have been published, have been made with ordinary illumi- 
nating pas and net with hydrogen; with this gas a height of 18,300 
meters has been attained (this altitude is computed after making care- 
ful allowance for the temperature of the air and the barometric errors) 
the —_ altitudes attained by the “ Cirrus’’ are to be attributed only to 
the dimensions of the balloon, whose volume is 250 cubic meters. 

2. The voyages of the “‘ Cirrus’”’ had nothing whatever to do with the 
Industrial Exposition of the City of Berlin; they were not for show or 
sensation but were a part of the systematic work undertaken by the 
aeronauts and meteorologists of Berlin with the assistance of the Ger- 
man Government and, especially, of the Emperor in person. 

3. The German balloon “Cirrus’”’ has not yet been furnished with 
apparatus suitable for bringing down specimens of the upper air for 
chuoaienl analysis but has been confined hitherto by Mr. Assmann, to 
the determination of temperature, pressure, and wind for which pur- 
poses the most exact methods have been used 

[ As the examination of the moisture contained in a speci- 
men of air brought down from the highest regions would be 
an admirable check upon any record made by a self-register- 
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ing hygrometer there is an additional meteorological reason 
for securing such specimens.—Eb. | 

4. For high ascensions by aeronauts in person, the Germans have 
adopted the method of breathing pure oxygen enclosed under a as 
sure of 150 atmospheres within a steel tube, as being much preferable to 
Paul Bert’s method of carrying a mixture of 30 per cent of oxygen in 
a gas bag at ordinary pressures. They consider the breathing of pure 
oxygen a matter of primary importance in such ascensions. 

It is well known in America that our own veteran aeronaut, 
Prof. 8. A. King of Philadelphia, has during his life-long ex- 
perience never failed to urge the importance of balloon as- 
censions to the meteorologist. In 1871, he in connection with 
the present writer, laid before the Chief Signal Officer a re- 

rt recommending that telegraphic stations send up small 

ree balloons in order to ascertain by simultaneous ascents 
the general direction and velocity of the wind for 1,000 feet 
above the ground. Although this yee was not ac- 
nes ea yet a beginning was made in the utilization of the 
balloon for meteorological purposes and the following ac- 
count of the work of the Signal Service is corrected from Bulle- 
tin 11, Part 2, p. 275, Report of the International Meteoro- 
logical Congress held at Chicago, August, 1893: 

Through the enthusiastic cooperation of Prof. King the Signal Ser- 
vice was subsequently enabled, at ali ht expense, to and ohunevens on 
aerial voyages, as follows: 1872, Mr. Schaeffer ascended with Mr. King 
from Rochester, N. Y.; 1877, Mr. Ford went up at Nashville, Tenn., on 
a 8, June 18 and 19; 1881, September 12, Mr. Upton went up from 

inneapolis, Minn., and a few weeks later Mr. Hass-Hagen ascend 
from Chicago. In 1885 an arrangement was made with Professor King 
by which a number of ascensions were to be made from Philadelphia, Pa., 
whenever ordered by General Hazen. In accordance with this plan five 
ascents were made, four of them in the special interest of meteorology 
with Mr. W. H. Hammon as observer, and the last one in the special 
interest of military signaling and balloon pho phy. Through the 
kindness of another aeronaut, Mr. Allen, similar privil were by 
him accorded to Professor Hazen, who has made several ascensions. 
The valuable results of all these latter aerial voyages have been pub- 
lished in the American Meteorological Journal. 


The recognition thus given, ever since the voyages of Gay 
Lussac and Glaisher, to the important data that meteorology 
may obtain by cooperation with aeronauts has been followed 
by the development of a growing interest in the subject. As 
the large balloons manned by at least one aeronaut and one 
observer required a large outlay of money and time, and as 
such ascensions can not be made in our very coldest weather, 
nor during high winds, and with difficulty during rain or 
snow, and as many observers can not ascend,above 25,000 feet 
without increasing inconvenience and even danger, there is 
every incentive to develop meteorological aeronautics alon 
the line of activity which was initiated by Berson an 
Hermite, and has pn most successfully pushed by Her- 

lland Assmann. Inthe Monraty Wearuer Revisw for 
ovember, 1894, p. 507, will be found some details of the 
remarkable ascensions made by Dr. A. Berson on December 4, 
from Berlin; he attained the height of 30,000 feet and the 
observations made by him were of great value. This repre- 
sents the very best that has been done by personal ascension. 
On the other hand the unmanned balloon “Cirrus” from 
Berlin, attained 55,000 feet, September 6, 1894, and in the 
Montaity WeaTHER Review for January, 1896, p. 16, there 
will be found an account of the ascension near Paris of a 
smal! balloon, the “ Aerophile,” without personal attendant, 
carrying only a light piece of self-registering apparatus. 
Two such voyages are there mentioned, that of October 
20, 1895, which attained over 50,000 feet, and that of March 


27, 1896, which attained 43,000 feet. Science owes a debt of 
gratitude to Assmann and Berson of Berlin, and MM. Gus- 
tave Hermite and Georges Besancou of Paris, who invented 
the apparatus and carried out these experiments. It is in 
this line of work that observational meteorology is now to 
make its next greatadvances. The photography of the earth, 
a matter that has recently been 


as seen from the balloon, 
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much discussed in New York City, has been practiced by the 
French aeronauts for many years, beginning with Triboulet 
in 1876, and recently they have added even the photography 
of clouds. A splendid series of photographs of Philadelphia 
and its environs was taken by Prof. 8. A. King and assistants 
in 1885. 
, THE FRANELIN KITE CLUB. 


We have on several occasions published in the MontHLy 
WeaTHER Review such items as we could gather relative to 
the Franklin Kite Club of Philadelphia, which seems to 
have been the most systematic effort as yet made to develop 
the kite for meteorological purposes. Quite recently Mr. 
William J. Rhees, who was for many years Chief Clerk of the 
Smithsonian Institution under Piskesors Henry and Baird, 
informed us that he had obtained an interesting item in con- 
nection with the life of the late William B. Taylor, who was 
born in 1821 in Philadelphia, but for over forty years was 
well known as one of the most learned and able of the scien- 
tific men employed in the Patent Office and the Smithsonian 


Institution. 
Mr. Rhees kindly communicates the following abstract 
from his unpublished manuscript memoir of Mr. Taylor: 


While attending school in the winter of 1835-36, Taylor lived with 
an aunt, who was the matron of the Philadelphia City Far ange (at 
Schuylkill, Fourth and Coates streets). This hospital was in the mid- 
a large lot surrounded by a fence, but free from trees or other 
obstructions. 

In 1835-36 several gentlemen formed a society with the name of 
“The Franklin Kite Club,” for the ppess of making electrical ex- 

riments. For a considerable time they met once a week at the City 

ospital grounds and flew their kites. These were generally square 
in shape, made of muslin or silk, stretched over a framework of cane 
— varying in size from 6 feet upward, some being 20 feet square. 
For flying the kites, annealed copper wire was used, wound upon a 
heavy reel 2 or 3 feet in diameter, insulated by being placed on glass 
supports. When one kite was up sometimes a number of others would 
be sent upon the same — he reel being inside the fence the wire 
from the kite crossed over the road. Upon one occasion as a cartman 
pees, gazing at the kites he stopped directly under the wire and was 

ld to catch hold of it and see how hard it pulled. In order to reach 
it he stood up on his cart, putting one foot on the horse’s back. When 
he touched the wire the shock went through him, as also the horse, 
causing the latter to jump and the man to turn a somersault, much to 
the amusement of the lookers on, among whom was Taylor. 

It was this incident and others of a similar character connected with 
the Kite Club, that turned his youthful mind to science and especially 
to electrical nomena. 


THE USE OF THE KITE IN METEOROLOGY. 


For many years the Editor has been collecting the litera- 
ture relative to the use of the kite in meteorology, and this 
collection has been freely used in the writings of Prof. C. F. 
Marvin and Mr. A.L. Rotch. In a review of this subject by 
Mr. A. Lancaster, in Ciel et Terre, he calls attention to the 
work of Mr. W. R. Birt and Sir Francis Ronalds, who in 1847 
organized a series of experiments at the Kew Observatory, an 
account of which is given in the London, Edinburgh, and 
Dublin Philosophical Magazine, September, 1847 (3), XXXI, 

. 191, and as the short article is but little known, we repro- 
uce it as follows: 


Mr. W. R. Birt (on the 14th of this month, August, 1847) took some 
kites, etc., to the Kew Observatory, for the purpose of endeavoring to 
ascertain how far it might be practicable to measure the force of wind 
at various elevations by their means, and (in the mere manipulation of 
his experiments) was assisted by Mr. Ronalds. After several trials, 
etc., they that the sudden variations, horizontal and vertical, in 
the position of the kite, the great difficulty of making a kite which 
should present and preservea tolerable approximation to a plane, that of 
+ omega with sufficient accuracy, atany required moment, its inclina- 
tion, and lastly, the influence of the tail, would always tend to render 
the observation somewhat unsatisfactory. Mr. Ronalds then peeens 
to try the following method of retaining a kite in a quasi invariable given 
—— Three cords were attached to an excellent hexagonal kite of 

r. Birt’s construction; one in the usual manner, and one on each side 
(or wing). The kite was then raised as usual; the two lateral cords 
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were hauled downward 7 oe standing at the apices of a large 
equilateral triangle (described upon the ground) until the ascending 
tendency became considerable (even when the force of the wind was at 
its minimum), and the three cords were made fast to stakes or held in 
the hand. He had entertained no expectation of the favorable result 
of this simple and obvious contrivance. The place of the kite did not 
seem to vary so much as one foot in any direction, and it really appears 
to him probable that a very large kite or kites might be employed in 
this kind of manner often and very cheaply, as a substitute for a captive 
balloon in meteorological inquiries, or even (on a very extensive scale) 
for other requirements in military science, etc. An anemometer, a 
thermometer, an hygrometer, etc., of some registering kind, etc., might 
be hauled up and lowered at pleasure (like a flag) by a person standing 
in the center of the triangle (above referred to), and by means of a 
line passing through a little block attached to the kite. The cords and 
kite should of course be of pure silk, for the sake of lightness, combined 
with extreme strength, and the size and thickness in some measure 
adapted to the breeze or lighter air. The silk might be advantageously 
covered with a very light coat of elastic varnish. 


With reference to the use of the kite in Belgium, Lancaster 
says: 

About 1880 our late regretted coll e, Fr. Van Rysselberghe whose 
inventive genius was always on the alert, sought to solve the problem 


of making meteorological observations at great heights and in free at- 
a by means of kites. He constructed different models of these 
pa 


le of carrying self-registering apparatus and success seemed about 
to crown his efforts when he was lured from these studies by a ques- 
tion which was engaging the attention of all investigators, viz, that of 
telephonic communications at — We know with what 
ardor he pursued this subject and thus he was lead to completely aban- 
don his kite work. 


Among other notes Lancaster states that the so-called 
Malay kite is a transformation of the Chinese kite, devised 
by Mr. Millet, of New York City, whose experiments are 
described in the Aeronautical Annual. The Hargrave kite, 
so-called after the inventor, Lawrence Hargrave, of Clin- 
ton, New South Wales, Australia, is fully described in the 
successive volumes of the Proceedings of the Philosophi- 
cal Society at Sydney. A full description is also given 
by Hargrave in the American Engineer for 1895. This form 
of kite is generally considered the most perfect of its kind. 
It has great stability. A kite of one square yard area can 
raise 6 or 8 pounds of weight. With six kites of two square 

ards area, 180 pounds can easily be raised from the earth. 

he total weight of the six kites with the cord would be 35 

unds. It is hardly necessary to say that the lifting force 
of the kite varies with the velocity of the wind when the sur- 
face area of the kite and its angle of inclination remain the 
same. 

The dimensions of the Hargrave kites experimented upon 
by J. B. Millet, are given by him from the Aeronautical 
Annual, Boston, 1896, p. 127, and are as follows: 


The smallest H ve weighed 14 pounds and had an area slightly 
less than 9 square feet and would carry a thermograph weighing 3 
pounds. A comparative experiment with a Malay Lite weighing 
nearly 1 nd and having a total surface of 85 square feet, during a 
wind of from 20 to 25 miles per hour showed that the Hargrave kite 
had a pull of from 6 to 17 pounds, while that of the Malay kite was 
from 4 to 9 pounds. From this there results for the Hargrave kite a 
_ of from 7 to 19 pounds per square yard, but for the Malay kite 
rom 6 to 11 pounds per square yard. e angular altitudes of the 
kites, as seen from the reel, are 45° to 50°. 


THE UPPER CURRENTS OF AIR ABOVE THE INDIAN 
MONSOON REGION. 


Mr. W. L. Dallas, of the Meteorological Office at Calcutta, 
has published an abstract of an elaborate paper in which he 
discusses all available observations of the wind, and the 
direction of motion of the cirrus, cirro-stratus, and cirro- 
cumulus, and, finally, the highest pure cirrus. The observa- 
tions refer to the Arabian Sea and the Bay of Bengal, and 
although his detailed tables and text have a local applica- 
Re the following paragraph will be of universal in- 

rest : 


In so far as we can trust these observations the registration of the 
movement of the clouds would undoubtedly be helpful in the deter- 
mination of the movement of the upper currents of air. The author 
endeavored to bring the observations now under discussion into unison 
with the theoretical conclusion that there exists an easterly current 
when the sun is in the zenith, but at all seasons of the year inflowing 
northeast and southeast winds, at a moderate altitude, and outflowing 
winds at greater altitudes; but the recorded observations afford no con- 
firmation of such a circulation. He also attempted to explain the upper 
currents by means of the assumed distribution of pressure over India 
at 10,000 feet above sea level. So far as one can see from one example 
it follows that it would be useless to rely upon observations of the mo- 
tions of the clouds made by occasional observers in order to obtain any 
correct idea of the circulation of the upper layers of the atmosphere. 
This is the result of two causes, the first and most important is that in 
nearly all cases cloud’ are a phenomenon belonging to a disturbed con- 
dition of the atmosphere, and that the observations of their appear- 
ances and motions simply define the nature of the disturbances above 
the point of observation. As an example, the following case may be 
mentioned. To the north of Simla lie the snow-covered range of the 
Himalayas, and on clear winter days, which it may be mentioned, are 
far more numerous than the cloudy days, one may observe the cumu- 
lus clouds which are formed above the snow-covered mountains as the 
result of local evaporation. These clouds rise and move away from 
the snow-covered mountain tops above which they are formed and 
move from the mountain chain toward the southeast, thus demon- 
strating the existence of a current from the northwest toward the 
southeast at a level of from 20,000 to 25,000 feet above the sea, or 
13,000 to 18,000 feet above Simla. This motion occurs uninterruptedly 
day after day, but suddenly the weather is disturbed; a depression 
appears on the daily map over Afghanistan and clouds move over 
Simla from the southeast and east toward northwest and west; if 
therefore, there were no artistic clouds produced to the north of Simla, 
such as occur during fine weather, then would the clouds that now 
come from the southeast be the only ones that are observed, and the 
natural conclusion would be that at a height of from 20,000 to 25,000 
feet there prevails an upper current from the east and the southeast, 
whereas really this is an exception, and asa rule the current is from 
the opposite side. This would seem to show that a determination of 
the normal movement of the upper atmospheric circulation, by means 
= pe ordinary observation of the clouds, is a process of very doubt- 

value. 

Another important point is the classification of the clouds by differ- 
ent observers according to their altitude. In the case of the Indian 
monsoon region we may assume that there are three different atmos- 
pheric motions during the progressive advance of the southwest mon- 
soon, which three movements are partially blended ether above 
any given point. The lowest is the movement from the southwest 
which prevails from the surface of the ground up to very considerable 
altitudes and in which are numerous cumulus clouds. Above this the 
movement from southeast and east prevails; this current corresponds 
to the southeast trade wind in other tropical regions, but it now ap- 

ars to belong to the upper atmosphere because of the monsoon be- 
ow, at the surface of the earth. Finally, we have the return current 
from the thermal equator toward southern latitudes. Now it is ex- 
ceedingly improbable that when these three currents exist clouds 
should be present in all three simultaneously. Consequently we come 
upon an inevitable confusion when one observer classifies certain 
clouds in the southeast current and certain others at a different time 
in the upper return current, as upper clouds in both cases and thus 
leads astray the investigator who is making the attempt to discuss all 
observations systematically in the same way. ; 

An unusually careful and painstaking observer who is stationed at 
one place and desires to develop a theory on the basis of the continued 
study of the movements, forms, and altitudes of clouds that pass above 
him, might ibly be able to attain an approximate estimate of the 
changes of the weather that are now in progress, or even those that 
are about to happen in his neighborhood; but the author doubts very 
much whether it will be possible for him to determine the general 
motion of the air in the upper strata of the atmosphere with the help 
of the cloud observations that are made by a variety of observers at a 
variety of places and at very different times. 

This is very much to be lamented since such a determination of the 
approaching weather is perhaps at present the most important demand 

at is made on meteorology. 


THE ORIGIN OF TYPHOONS AND HURRICANES. 


The study of the formation and development of cyclones 
has been followed with the greatest minuteness under excep- 
tionally favorable conditions by the meteorologists of India. 
In a recent essay (An Account of a Storm Developed in Equa- 
torial Regions, Calcutta, 1896), Mr. W. L. Dallas has endeav- 


ered to decide whether the inrush of a saturated stormy wind 
from the southwest into a region of heated moist air, is 


- the southeast trades, 
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essential to, or the determining cause of, the formation of a 
cyclonic whirl. He finds that it is not necessary and gives in 
detail the facts of a special case over the Bay of Bengal be- 
tween the Ist and 15th of December, 1894. His conclusions 
are favorable to the general correctness of the ideas developed 
by Professor Ferrel who, as is well known, gave a more pre- 
cise expression to the principles taught by Espy. According 
to these meteorologists, when a general uniformity of pressure 
and quietness prevails in the atmosphere, especially over the 
ocean, and when the quiet air becomes so warm and moist 
that ascending currents and cloudsare forming here and there 
over the warm region, then any one of these ascending cur- 
rents may be so fed with moist air as to steadily increase in 
its volume and instability; it rises and the surrounding air 
that is drawn in ins a gyratory motion, usually in the 
cloud regions, but which is soon pro ted downward to the 
earth’s surface. The quiet region in which the instability first 
oceurs is often that which is called the doldrums; if this is 
not located at the equator, but five or ten degrees north or 
south, depending on the season, then the gyration of the winds 
around the center is fully determined by the deflecting action 
resulting from the diurnal rotation of the earth on its axis. 

In summing up the results of his study of this storm Mr. 
Dallas says: 


On the first three days of December, 1894, the Indian daily weather 
charts exhibited a typical illustration of the ordinary meteorological 
conditions which theory assigns to the Belt of Calms. An area of con- 
tinuous low barometer neg? the equator, on either side of which the 
two trade wind currents blew freshly, while within the area itself, the 
surface winds were very lightand variable. The weather was fine gen- 
erally, but daily, at 4 p. m., just after the diurnal period of greatest 
evaporation, heavy precipitation of rain took place. The charts for 
these days show, then, a more or less inclosed area within which the 
weather was fine, and constant evaporation was proceeding with ap- 
parently no horizontal outlet for the accumulating aqueous vapor. On 
the 3d of December the southeast trades ceazabeater Geaen to take off, 
but the observations on this day show that nearly all the ships in south- 
ern latitudes had entered or were close to the inclosed area of light and 
unsteady winds and low barometer. The sky was densely clouded, and 
though heavy rain fell for atime during the later hours of the day, this 
outlet was probably insufficient to stay the steady accumulation of aque- 
ous vapor over the inclosed area. In the afternoon of this day (3d) 
the vessel Falls of — - in latitude 5° south, reported the cessation of 

their by light, variable, “‘ puffy ”’ 

By the 4th the process of accumulation of 
aqueous vapor had ap ntly reached its maximum and the subse- 
quent condensation had set in. A continuous downpour of rain was 
reported, and this was accompanied with light, variable airs and calms 
on all the ~ within the inclosed area. At the same time as the 
constant rapid condensation proceeded so did atmospheric pressure 
diminish, so that by the morning of the 6th a well-defined central area 
of depression had n develo within the inclosed area almost 
directly over the equator. It isinteresting to note that so far as can be 
judged from the observations, at the period when the process of con- 
stant evaporation had resulted in a saturated condition of the atmos- 
phere over the inclosed area, and the subsequent process of sudden, 
rapid, and extensive condensation had succeeded, there apparently oc- 
curred a slight but appreciable rise of pressure over the whole equato- 
rial region under observation. This rise was shown by the chart of 8 
a. m. of the 4th (not reprinted), and it will be remembered that it was 
after 4 p.m. on the 3d that the process of rapid condensation set in 
and became the most important of the changes in progress over the 


area. 
If the above be the explanation of the initiation of the storm, then 
further inquiry would be unn , a8 the principle of evaporation 
and condensation is a general and not a local one and is as applicable 
fo equatorial regions as to other parts of the earth’s surface. Further, 
t is unnecessary from this point of view to introduce a force to account 
for the gyratory motions, as the theory presupposes an i lar inflow 
of the sarrounding air as pressure diminishes, aninflow which can only 
result in a vorticose or spiral motion of the atmosphere converging 
towards a center, while for the gradual increase in the intensity of the 
barometric depression and in the force of the winds an adequate cause 
is assigned in the rapid condensation and precipitation of rain accom- 
panying the inflowing currents of air when once the center is de- 
veloped. * * * Two minor points of interest connected with the 
disturbance deserve perha —_ notice. The first is the torrential 
rain which accompanied the disturbance throughout its course. This 


breezes and heavy rain. 


rainfall was apparently associated with a stream of air from trans- 
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decreased and the intensity of the disturbance diminished. The sec- 
ond is the sharply defined limits of the disturbance. Hardly any in- 
dication of-the presence of a storm was afforded by the coast observa- 
tions. So much so indeed was this the case that the rainfall which oc- 
curred around the head of the Bay on the 14th and 15th when the cen- 
ter of disturbance was in latitude 18° and 20° N was ascribed to dis- 
tarbed weather in Upper India instead of its actual source, viz, the 
depression over the Bay. 


THE LOW AREAS ON OUR PACIFIC COAST. 


The daily chart for the Northern Hemisphere accompanying 
the Bulletin of International Simultaneous Meteorological 
Observations, 1875-1887, has since familiarized the stu- 
dent with the fact that areas of low pressure frequently pur- 
sue very long paths for many consecutive days, in their cir- 
cuit around the north temperate regions. Those that start 
in the equatorial portions of the Atlantic or Pacific, after 
passing northwest and curving to the northeast, finally move 
east-northeastward between the forty-fifth and sixty-fifth 
parallels. Others start in the temperate regions, and, without 
moving to the westward or recurving, pursue nearly the 
whole path in an east-northeast direction. In describing the 
history of areas of low pressure the authors who have con- 
tributed these chapters to the successive MontHLy WEATHER 
Reviews for nearly twenty-five years past have usually kept 
in mind the fact that lows which first appear in Washington, 
Oregon, Montana, and Alberta, or British Columbia, have 
probably originated at some point far to the west, and if oc- 
casionally the description of such a storm begins by speaking 
of it as originating over our North Pacific Slope Region, this 
is a slip of the pen which the reader may generally interpret 
without being misled by it. 

The Editor has on several occasions pointed out the fact 
that the isobars and therefore the winds at a considerable 
distance above the earth’s surface have very little resemblance 
to the isobars and winds at sea level. In fact, the normal 
isobars at an elevation of 5,000 meters (which represents a 
surface a little above the summits of the Rocky Mountains) 

resent a grand oval depression whose longest axis extends 
rom the United States toward the north-northwest over the 
Saskatchawan and the Arctic regions to eastern Siberia. 
(See Chart VII, herewith.) By studying a polar projection 
of the Northern Hemisphere we perceive that the whole upper 
circulation of winds and clouds and the general movement of 
areas of low pressure and high pressure are related to this 
distribution of pressure in the upper layers of air. When a 
storm center moves from Japan to the North Pacific, or from 
the latter to our Pacific Coast, or from Alberta and O D 
southeastward, or from Texas and Kansas northeastward, it 
is describing some portion of a circuit about this great upper 
region of low pressure. It is simply a special whirl gliding 
about in the maelstrom that occupies one-half of the north- 
ern hemisphere. The axis of this oval polar maelstrom 
probably changes its position with considerable regularity, 
oscillating slowly to and fro; therefore, the paths which the 
smaller disturbances describe will vary simultaneously with 
that; sometimes the storms will move far to the south either 
in America or in Russia in order to circumnavigate the south- 
ern extension of the longer axis of the oval but will thereby 
diminish in intensity and almost die out. Sometimes a new 
whirl will start at the southern end of the oval; sometimes 
all the paths of the lew areas will lie on the northern border 
of the United States and Canadian weather charts because 
the polar maelstrom has altered its dimensions and locations. 
Even the great subpermanent areas of low pressure in the 
North Atlantic and North Pacific are subordinate to the greater 
area of low pressure at the upper level and its attendant winds. 

These remarks are appropriate to a note from Mr. Alexander 
McAdie, local Forecast Official at San Francisco, in which he 


regions, and as soon as this supply was cut off and the wind 


equatorial 


says: 
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A little study of weather types on the Pacific Slope makes it plain 
that certain conditions traverse the country from the Pacific; thus to 
take at random the month of January, 1895, some of the deep lows 
that might have been supposed to originate over Manitoba or further 
west over Assiniboia, Alberta, and British Columbia, did not so origi- 
nate but are storms that can be traced distinctly in their onward march 
from the northern-central Pacific Ocean northeastward, often recurvin 
and doubling in their paths, but preserving identity. Passing south o 
Sitka they march eastward and reach Newfoundland in about 120 hours. 
For example, a storm from Sitka to St. Johns between January 
12 and 17. This storm did not originate in the Northwest Territory but 
clearly came in from the Pacific. Where it did originate we do not 
know, but it is an error to locate its origin in any of the Northwest 
Territories. And this is probably true of most storms which are said 
to originate over Athabasca or Saskatchewan. The truth is that storms 
first come into notice in these localities but originate elsewhere. 

In preparing the chapter on high and low areas for the 
WeatHerR Review for January, 1895, Mr.:A. J. 
Henry (whose name in the absence of the Editor was acci- 
dentally omitted in that connection ) makes note on page 3 of 
the fact that: 

The storms of the Pacific Coast present a characteristic that is worth 
of special yg viz, an apparent oscillation from the ocean to the land, 
and vice versa, that is to say, the low spree the coast and partially 
disappears, reappearing within a of twelve to thirty-six hours, 
and continuing this action until the storm finally disappears. 

This same phenomenon has recently been indepently noted 
by Mr. W. H. Hammon, Forecast Official, Weather Bureau at 
San Francisco, who, under date of November 14, states that: 

During the past two years I have been e during my leisure 
time in preparing weather charts of the Pacific Ocean. Some remark- 
able information has been obtained from these charts. The storms 
that approach the Pacific Coast from the ocean, frequently recurve 
several times after touching the coast, the number of such oscillations 
being greater the farther south the storm approaches the coast. 

The fact that a storm moves southward, ricochetting along 
the Pacific Coast, and probably dying away as it progresses, 
harmonizes with the general theory of the movement of vor- 
tices. If the general distribution of pressure at sea level, and 
especially at 16,000 feet, is such as to give the storm center a 
general movement southward or southeastward along the 
Pacific Coast, then the influences of the high mountain land 
in the interior of California and of the plateau lands of Idaho, 
Nevada, Oregon, Utah, and Arizona are like those of a barrier 
against which a small atmospheric vortex may strike only to 
be reflected several times in succession. A further special 
influence of these high lands is to furnish descending dry air 

-whose mixture with the moist air of the whirlwind rapidly 
diminishes the quantity of condensation and the sustaining 
power of the whole mechanism. The inverse conditions pre- 
vail on the east slope of the Rocky Mountains, where, there- 
fore, a whirl once started is apt to increase in all character- 
istic phenomena. Possibly this process is illustrated by the 
low area of October 29, 1886, in regard to which Mr. McAdie 
writes: 

On Monday, October 26, a. m., a low, 26.70, with southeast winds, 
appeared on the Oregon coast. Taking a most unusual course this 
storm southward, and on the morning of the 27th was over cen- 
tral California (San Francisco, 29.56, southeast wind, 1.10 inches rain- 
fall). By 10 o’clock of the same day the storm was moving up the San 
Joaquin Valley, and heavy rain was falling over southern California. 
On the morning of the 28th the pressure was 29.78 at El Paso, with 
rain, and the storm was out of our limits of observation, but just com- 
ing into prominence elsewhere. Its subsequent history is plain. 


HIGH-LEVEL ISOBARS. 


In a preceding note the Editor has remarked that the 
movements of low areas across North America are elucidated 
iy studying the upper isobars of the Northern Hemisphere. 

aps of these isobars would doubtless be more frequently 


constructed and studied were we not hindered by the apparent 
uncertainty of reducing pressures observed at a low level up- 
ward to some considerable altitude; especially might one be 
hindered by the great labor of computing many such reduc- 
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tions. A rigorously correct reduction upward requires that 
we know the average temperature of the column of air above 
each station, and this is practically impossible in the present 
state of meteorology, though it may become practicable when 
balloons and kites have been more widely utilized. Mean- 
while we must be content with rather crude approximations, 
but this will not lead us astray if we keep clearly before us 
the extent to which our data are liable to be in error. The 
preparation of a daily chart of upper isobars, say for 8 a. m. 
and 8 p. m., standard time, could hardly be seriously under- 
taken unless we had actual observations of the upper tem- 
peratures from balloons or kites or mountain peaks, but the 

reparation of monthly and annual normal charts for the 
evel of 5,000 meters may, perhaps, be undertaken with satis- 
factory success at the present time. The laborious numeri- 
cal computations of the pressures at this upper level can be 
entirely avoided by using the very convenient method sug- 
_ by Moeller in 1882, and elaborated by Koeppen in the 

et. Zeitschrift for December, 1888. 4 omitting illusory 
refinements Koeppen has thrown all the labor into the use of 
a single table, which he gives in metric measures. The fol- 
lowing table reproduces in English measures the second of 
the tables given by Koeppen. 

Atmospheric pressure at 5,000 meters, or 16,404 feet. 
The arguments are: at sea level, and the average temperature of the 


Pressure 
in ye layer of air, which is approximately the dctual temperature at 2,500 
meters. 


Sea-level pressure (inches). 
Column 
(Fahrenheit). 
27.99 | 28.37 | 28.74 | 29.18 | 29.52 | 29.92 | 80.32 | 30.73 | 31.14 
° Ins. . | Ins. | Ine. ne. ins. | Ins. | Ins. | Ins. 

JB. wcccccccscccccosecs 15.82 | 16.04 | 16.25 | 16.47 | 16.69 | 16.92 | 17.15 | 17.37 | 17.61 
GBT co ccccccccvevesocses 15.61 | 15.82 | 16.04 | 16.25 | 16.47 | 16.69 | 16.92 | 17.15 | 17.37 
BRT ccscccccccses sevecs 15.41 | 15.61 | 15.82 | 16.04 | 16.25 | 16.47 | 16.69 | 16.92 | 17.15 
@.E ccccecscesccccccese 15.20 | 15.41 | 15.61 | 15.82 | 16.04 | 16.26 | 16.47 | 16.69 | 16.92 
BB.0 .ccccccccce eocces 15.00 | 15.20 | 15.41 | 15.61 | 15.82 | 16.04 | 16.25 | 16.47 | 16.69 
21.9 14.80 | 15.00 | 15.20 | 15.41 | 15.61 | 15.82 | 16.04 | 16.25 | 16.47 
PBB cccvcescesoccceess 14.61 | 14.80 | 15.00 | 15.20 | 15.41 | 15.61 | 15.82 | 16.04 | 16.25 
B.O ccecccccccsccaccess 14.41 | 14.61 | 14.80 | 15.00 | 15.20 | 15.41 | 15.61 | 15.82 | 16.04 
== 6.6 ..-ccce.c cocescese 14.22 | 14.41 | 14.61 | 14.80 | 15.00 | 15.20 | 15.41 | 15.61 | 15.82 
BD cccececcesccvecccet 14.08 | 14.22 | 14.41 | 14.61 | 14.80 | 15.00 | 15.20 | 15.41 | 15.61 
—23.3 13,85 | 14.08 | 14.22-| 14.41 | 14.61 | 14.80 | 15.00 | 15.20 | 15.41 
EG « cccccccccesscosces 13.66 | 13.85 | 14.08 | 14.22 | 14.41 | 14.61 | 14.80 | 15.00 | 15.20 
=H, B Sevccccocscceceecss 13.48 | 13.66 | 13.85 | 14.08 | 14.22 | 14.41 | 14.61 | 14.80 | 15.00 
AGB. ccccccccccscccevece 13.30 | 13.48 | 18.66 | 18.85 | 14.08 | 14.22 | 14.41 | 14.61 | 14.90 
aH GB.9 . ccccccvccccecccces 13.13 380 | 13.48 | 13.66 85 | 14.08 | 14.22 | 14.41 | 14.61 


This table is so arranged that the same pressure at the up- ~ 
per level, for instance 16.25 inches, is repeated as we proceed 
downward and tothe right; that is to say, there is a series of 
pairs of sea-level pressures and column-temperatures that will 
reproduce the same upper level pressure, e. g., 75.2° and 28.74 
inches ; 63.7° and 29.13 inches; 52.7° and 29.52 inches, ete. In 
other words, a lower column-temperature may so counterbal- 
ance a higher sea-level pressure as to give the same upper- 
level pressure. One method of using this table consists in 
picking out by interpolation the upper reduced pressure for 
any given column temperature and sea level pressure, but this 
would be very laborious on account of the double interpola- 
tion, even if our little table were enlarged tenfold. By far 
the most expeditious method of applying Koeppen’s table was 
suggested by Moeller and is as follows: Let there be given a 
chart of sea-level isobars and isotherms; assume a rate of up- 
ward diminution of air temperature and calculate how much 
this would amount to in 2,500 meters; subtract this amount 
from the temperatures inscribed at the end of our sea-level 
isotherms, and they at once become isotherms for the level of 
2,500 meters, that is to say, they represent the average tem- 
perature of a layer 5,000 meters thick, or the argument that 
appears in the left-hand column of the above table. We now 
draw another set of 2,500 meter isotherms, which are inter- 
polated between those already drawn, so as to exactly represent 
the column-temperatures, 75.2° F., etc., as given in the above 
table. In a similar way we now draw a second set of sea-level 
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isobars by interpolation between those already drawn on the 
map, which new isobars shall represent the pressures, 27.99 
inches, 28.37 inches, etc., as given at the heads of the respective 
columns of the above table. Where the new isotherm of 75.2° 
intersects the isobar, 27.99 inches, we have a point that may 
be marked as belonging to the upper isobar of 15.82 inches. 
Another point on this same isobar will be the intersection of 
the isotherm 63.7° F. with 28.37 inches; another point will 
be the intersection of 52.7° with 28.74 inches, etc. By joining 
these points, therefore, we have at once the upper isobar of 
15.82 inches. In this way the laborious computation is wholly 
avoided, and the entire process consists simply in drawing on 
the original chart two new sets of isobars and isotherms 
properly related to each other as required by the above table, 
so that by joining the intersections of these new curves we at 
once construct the upper isobars. 

Usually the principal source of uncertainty in the Poe iso- 
bars is due to the temperature assumed for the 2,500 meter 
level and it is very possible that there may be an error of 
10° F. in thisdatum; the above table shows that such an error 
will affect the upper isobar by about 0.2 inch, but the error will 
probably be quite symmetrical over large regions and will, 
therefore, not seriously affect the general contour of these 
isobars or the gradients between them. 

Bearing in mind this uncertainty of the temperature, the 
accompanying Chart VII was constructed in 1895, according 
to the above method, from the charts given by Buchan in his 
Report on Atmospheric Circulation which is Part V of the 
Physics and Chemistry of the second volume of the Scientific 
Results of the Voyage of H. M. 8. Challenger. Buchan’s 
maps represent the normal data for December for the 
Northern Hemisphere. His isobars represent pressures re- 
duced to standard gravity. In order to avoid confusion the 
sea-level isobars and isotherms have been omitted from 
Chart VII and only the upper-level isobars for 5,000 meters 
are shown, These upper isobars evidently constitute a single 
system from the equator to the polar regions. The special 
oceanic low pressures, which are a marked feature in the 
North Atlantic and North Pacific in December, almost disap- 

ar, being represented only by a widening of the upper iso- 

ars for a short distance between Iceland and France and in 
Bering Sea. On the other hand the continental areas of 
* high pressure are now converted into smooth isobars tending 
to low pressures. 

These upper isobars represent the result rather than the 
cause of the general circulation of the atmosphere. If it 
were not for the irregular resistances and temperatures over 
the continents and oceans we should undoubtedly have sym- 
metrical circular isobars representing a maelstrom with the 
north pole at the centre and due to the general flow of the up- 
per air from the equatorial belt toward and around the polar 
regions. As itis, however, the warmer temperature, the mois- 
ture, and the absence of special resistances, over the North 
Pacific and the North Atlantic oceans, combine with the low 
temperature, the dryness and the large resistances over the 
Eastern and Western continents, to produce winds that deter- 
mine an oval system of upper isobars whose longest axis 
reaches from Hudson Bay toward the northwest over the polar 
regions into eastern Siberia and the valley of the Lena. If the 
temperature of the column of air has been assumed too low in 
the northern regions, as is rather likely, then our upper isobars 
= be a little too low and upper gradients too steep, but 
with due allowance for this uncertainty it still remains true 
that the presence of the great continents has distorted the 
symmetrical circles into very long ovals. The geueral path 


of a particle of atmosphere at this upper level can be ap- 
proximately estimated from these upper isobars; it must be 
steadily descending in its circulation around the Arctic 
regions and the principal places of descent must be over the 
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continents, 7. ¢., in the valley of the Mackenzie and upper 
Missouri, as it tries to turn the sharp curve at the American 
end of the oval and, again, over northern Russia and Siberia, 
as it tries to turn the sharp curve in the upper isobars over 
China and Siberia. 

The study of these upper isobars explains the fact that the 
high pressure areas of North America in the first part of 
their course are usually observed to move from the northwest 
while similar areas in Europe move at first from the south- 
west but afterwards from the west. The great area of high 

ressure and cold, clear weather that prevailed over southern 

urope November 17-27, finally disappearing over Persia, is 
a good example of such motion eastward; as a result it is 
quite possible that this area may have brought to upper India 
light snow, followed by cold, diy weather, about the Ist of 
December, 1896. 

The upper currents over the North Pacific drive a mass of air 
eastward or southeastward over Alaska and British America, 
where it settles down, and by reason of its greater cold- 
ness, density, and centrifugal force, is driven southward as 
cold waves over the United States. Similarly, the strong 
west current over the North Atlantic forces a mass of air over 
Sweden and Russia that must eventually spread southeast- 
ward either as a “buran” over Siberia and China, or asa 
cold wave over Persia into northern India. At the surface 
of the Eastern and Western continents there is a flow of cold, 
dry air southeastward (sometimes southwestward ) that is the 
mechanical consequence of the locations of the two oceans 
in respect to these continents, by reason of which the west 
and southwest winds have free sweep over the oceans on the 
west. By this arrangement Ferrel’s symmetrical circulation 
over an ideal smooth globe, which would always represent a 
condition of unstable equilibrium and numerous discontinu- 
ous motions, is converted into an almost stable system of 
circulation during December, January, and February; not 
indeed a perfectly stable, steady motion, but an approxima- 
tion thereto which would doubtless become perfect if the 
winter season lasted continually. 


THE TENNESSEE RIVER AND FLOOD SYSTEM. 


Mr. L. M. Pindell, Weather Bureau observer, in charge of 
the Chattanooga station and Tennessee River and Flood Serv- 
ice, has just published a general report, with the permission 
of the Chief of the Bureau, and by means of funds contributed 
by the business men of Chattanooga. The object of the re- 
port is to give the public all the information collected, and 
to so classify the data that any one can use the same with 
success. Besides giving all detailed river data for ten sta- 
tions, and a special report on the flood of April, 1896, there 
are some interesting general paragraphs relative to other 
floods, and the following, which we quote, relative to the gen- 
eral regimen of the Chattanooga watershed : 


The waters from Virginia and North Carolina help to feed the vol- 
ume of the Tennessee River at Chattan , and eventuall —_ into 
the Cumberland River at Paducah, Ky. The French B , Holston, 
and Clinch rivers are the most important factors in furnishing the Ten- 
nessee her water supply. The Little Tennessee is also an important 
river, but the rise in this tributary, while of considerable height and 
importance, does not affect the main body of the Tennessee River like 
the Clinch or French Broad. The Hiawassee is a very quick and rapid 
rising tributary. It sometimes rises 10 to 12 feet in one day, and falls 
from 6 to 9 feet the next. This river generally checks the falling ten- 
dency of the Tennessee. A heavy rainfall and a rapid rise over the 
Hiawassee will only cause a rise of about 3 feet at Chattan . The 
drainage area above Chattanooga is 21,000 square miles; 2,800 above 
Clinton; 16,200 above Kin n or Rockwood; 3,400 above Strawberry 
Plains; 8,300 above Knoxville; 11,500 above Loudon, and 2,200 above 
Charleston. 

Under ordinary conditions, that is, when the ground is fairly moist- 
ened and does not absorb very much of the rainfall, and when the rain- 
fall is general over the entire system, the rise at Clinton and ge 
averages 3.9 feet for every inch of rainfall ; 3.6 feet at Knoxville, Lou- 
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don, and Rockwood; 3.8 feet at Charleston, and 4.9 feet at Chattan 5 
When a 5-foot stage is at Chattanooga, with the ground moist, and a 
neral and heavy rainfall occurs over the system, the first inch of rain 
will cause a rise of about 7 feet at Chattanooga, the next 2 inches about 
5 feet, and as the river reaches the 25-foot mark the rise is about 3.7 
feet to an inch; after it the 33-foot mark, or danger line, the rise 
is less per inch of rainfall, owing to the lowlands that are then flooded. 
At the 40-foot stage the rise is 2.5 feet for every inch of rain; this is 
when the rainfall is general and steady; but when the rainfall is ex- 
ceedingly heavy, and the river is at a 20-foot stage at Chattanooga, the 
average rise is about 4 feet to every inch of rainfall. This is the aver- 
based upon the records from 1879 to 1895, but it has been frequently 
noticed during the past two years that a general rain of from 1 to 14 
inches over the system causes only a slight rise in the Tennessee River 
and tributaries, especially during the summer and fall nionths. The 
only solution that can be given for the failure of the rivers to rise to 
their estimated height is because the ground absorbs a very large por- 
tion of the water and very little finds its way into the river channel. 
It is also noticed that the river in the past few years falls faster than 
in former years, and when it begins to fall, half an inch of rainfall has 
little weight in checking its falling tendency. It is evident that the 
destruction of the forests over the head waters affects the rises in the 
river by spores more absorbing surface, while previous to the re- 
moval of the timber the ground was always moist or wet, absorbed 
very little of the rainfall, and nearly all the water found its way into 
the river, or, in other words, the blanket has been removed. It will 
be found to be the fact that heavy rainfall over the south side of the 
Tennessee River will cause only a slight rise at Chattanooga, but a 
heavy rainfall over the northern side or entire river system will give a 
greater and more rapid rise. A rise at Clinton (distant by river 141 
miles) takes about sixty hours to reach Chattanooga; Kingston (95 
miles) and Rockwood (83 miles), thirty-six hours; Knoxville (154 
miles), fifty hours; Loudon (109 miles), forty hours; Charleston (53 
miles), twenty-four hours. 


In most of the rivers of the world, the occurrence of a spe- 


cial high water at any particular station is usually found to| ¥ 


result from the fact that certain floods starting at different 
times in the different tributaries and flowing down stream at 
different rates of speed have arrived at the station almost 
simultaneously. We can but think that the destruction of 
forests is a minor matter, and that a concurrence of floods 
from the upper watersheds of the tributaries of the Tennessee 
is essential to the production of the highest floods at Chatta- 
nooga, such as that of March 1, 1867 (58.05 feet), March 1, 
1875 (53.98 feet), March 11, 1884 (42.8 feet), and April 3, 1886 
(52.2 feet). On page 14 Mr. Pindell notes: 


That each successive high water since 1867 has been less than the 
previous one, and that this is evidently due to the extensive improve- 
ments made on the river by the United States Engineer Corps. The 
discharge of the river at both rising and falling stages was measured 
in 1893 by the officials of the Weather Bureau. hen the river reaches 
the 3-foot stage that is considered the opening of navigation when the 
river is rising and the closing of navigation when it is falling. The 
total number of days when the river was at or above the 3-foot stage 


has, during the past seventeen years, varied between two hundred and | © 


ten and three hundred and thirty-five days as the extreme limits. Oc- 
casionally the river is frozen over at Chattanooga, as for instance Jan- 
4 12-14, 1886; January 14-22, 1893, and February 14, 1895. The zeros 
of the river gauges at the river gauge station above mentioned have the 
following elevations above mean sea level: Strawberry Plains, 859.79 
feet; Knoxville, 806.60; Loudon, 737.10; Rockwood, 699.70; Chatta- 
nooga, 630.64; Clinton, 782.30; Kingston, 712.80; Charleston, 684.00. 


On page 29 Mr. Pindell reprints a table and note, first pub- 
lished in the Annual Report of the Chief Signal Officer, 1891, 


in which is given the water stages at Clinton and the corre-: 


sponding maximum water stages at Chattanooga two days 
later. For instance, a 5-foot stage at Clinton is followed by 


a 6.2 stage at Chattanooga, but a 45-foot stage at Clinton by | sil 


a 52.2 stage at Chattanooga, and proportionately at interme- 
diate stages, but these figures are liable to considerable irreg- 
ularities because of the unevenness of the rainfall over the 
valleys of this high region and the fact that so many tribu- 
taries must conspire to produce considerable high water at 
Chattanooga. 


MEXICAN CLIMATOLOGICAL DATA. 

In order to extend the isobars and isotherms southward so 
that the students of weather, climate and storms in the United 
States may properly appreciate the influence of the conditions 
that prevail over Mexico the Editor has translated the follow- 
ing tables from the current numbers of the Boletin Mensual 
as published by the Central Meteorological Observatory of* 
Mexico. The data there given in metric measures have been 
converted into English measures. The barometric means are 
as given by mercurial barometers under the influence of local 
gravity, and therefore need reductions to standard gravity, 
depending upon both latitude and altitude; the influence of 
the latter is rather uncertain, but that of the former is well 
known. For the sake of conformity with the other data 
published in this Review these corrections for local gravity 
have not been applied. One additional station, Topolobampo, 
is published at the end of Table II. 

Mexican data for September, 1896. 


Inch.|° F.| | Inch. 
Colima (Seminario) ............. 1, 663.4*) 28.25 | 78.1 OW. 
Guadalajara (Obs.d. Est.)...... 5, 140.8 | 24.97 | 69.8 89 | 7.95 | ne. e 
6,761.3 | 23.68 | 66.6 60 | 3.20 | wsaw. w 
Lagos (Liceo Guerra) ..........+ 6,274.7 | 24.15 | 67.6 65 | 2.79 | ne. e 
5,901.0 | 24.29 | 68.2 65 | 4.46 | s. e 
24.6 | 29.84 | 83.8 78 | 5.60 | w. e. 

cheat 50.2 | 29.86 | 81.3 80 | 3.34 | ne. w. 
Mexico (Obs. Cent.).........00+ 7,488.7 | 23.07 | 62.4 69 | 3.32 | n. ne. 
Morelia (Seminario) ............+ 6,401.0 | 23.96 | 62.4 76 | 3.74 | 8. ene 
5, 164.4 | 25.06 | 71.6 73 | 4.42 | nw. ne. 
7,956.3 | 22.55 | 57.4 71 | 3.583 | ne. ne. 
Puebla (Col. 7,112.0 | 28.42 | 65.1 
San Luis Potosi ............0+++ 6, 201.9 | 24.14 | 69.6 66 | 1.68 | e. e. 

6,063, 1 | 24.26 | 70.2 73 | 1.77 | ne. ne. 
Trejo (Hac. Silao,Gto.) . ....... dis vets 
8,015.2 | 22.55 | 63.3 68 | 5.17 | e. e 


* These altitudes have been variously published in the original “‘ Boletin,” and a 


clerical error has also slipped into the Monraty Wearuer Review. A further ex- 
planation will be given as soon as possible. 
Mexican data for October, 1896. 
Prevailing 
6 | Temperatare. © BIS direction. 
Feet.| Inch.|° F.\° F.\° F.| & | Inch. 

Colima (Seminario) ..| 1,663 | 28.25 | 88.2 | 65.1 | 76.5 80 | 8.14 | WSW. = [..<+-- wees 
Guadalajara (O.d.B.)| 5,141 | 24.98 | 80.6 | 59.0 | 68.0 82 | 4.01 | sse. e 
Guanajuato .......... 6,761 | 23.68 | 81.0 | 54.9 | 64.9 65 | 4.18 | sw. e 
4, 757 | 25.55 | 84.4 | 54.5 | 66.9 8B 
EAGOD. ooscosncesssesss 6, 275 | 24.14 | 81.9 | 49.8 | 64.6 71 | 3.46 | sw. sw. 
cb 5,901 | 24.30 | 81.9 | 52.0 | 66.0 68 | 1.22 s. sw. 
Magdalena (Sonora).)|.......|.....+- 88.0 | 59.9 | 76.8 |...... 4.61 | ne. n. 
Mazatlan ............. 25 | 29.87 | 89.4 | 66.2 | 80.8 80 | 4.79 | nw. sw. 
cece 50 | 29.89 | 96.8 | 66.7 | 80.6 76 | 0.38 | e. 
Mexico (Obs. Cent.)..; 7,489 | 28.07 | 75.4 | 49.1 | 61.3 71 | 4.138 | nw. ne. 
Morelia (Seminario) .| 6,401 | 23.96 | 75.4 | 50.0 | 61.3 76 | 3.99 | s. 8. 
OQGMROS oo sccccccseosce 5, 164 | 25.06 | $6.5 | 52.5 | 70.7 66 | 3.72 | nw. ne. 
Pachuca .......+ s.++. 7,956 | 22.57 | 76.3 | 45.1 | 58.8 73 | 1.06 | ne ne, 
Puebla (Col. Cat.)....| 7,112 | 28.87 64.8 

Saltillo (Col. 8. Juan)) 5,377 .88 | 77.5 | 53.2 | 63.0 70 | 8.50 | s n 
San Luis Potosi ...... 6,202 | 24.13 | 77.2 | 54.0 | 64.6 72 | 3.13) e w 

WPiseteccceccccHeene 6,063 | 24.26 | 77.5 | 5B.5 | 68.4 76 | 2.80 A w. 
Tampico (Hos. Mil.) . 88 | 29.92 | 88.5 | 66.2 | 77.5 77 | 3.27 | se.&ne.| se. & ne 
TOlUCA. 8, 612 | 21.91 | 70.9 | 42.3 | 56.1 74 8.46 | BW. 
Veracruz ........... ‘ 48 | 29.98 | 91.9 | 68.9 | 80.4 76 | 5.87 | 
Zacatecas ........... 8,015 | 22.53 | 77.4 | 45.9 | 58.8 73 | 6.99 | sw. e 
Zapotian (Seminario)) 5,125 | 25.08 | 82.8 | 59.0 | 68.7 |...... 5.74 | se.&n. | © 


For text descriptive of tables and charts see page 16. 
Rry——4 
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29 |1880 
20 
21 | 1830 
510 
16 
12 |1872 
762 * 
980) 10 |1887 
6 \1887 
4 |1872 
98g — 5 1880 
5 |1880 
— 5 1890 
4 |1880 
24 15 
63 2 |1875 
— 1 
1 
6 |1880 
0 |1880 
71 © |1880 
5 \1880 
| 4 \1880 
© |1880 
630, 23 | 20.4 ig) — 2 
11 | 29.40 | 
| 27 | 20.29 7, —26 
| 985, 16 | 20.07 | 
| 1,674) 23 | 28.3 
18 | B- | 
"| 24 | 20-8 igo) «1872 
|S 
we 2 2. 
> 
— 


‘shep Apnojpo | + 


| 


e 


“seqo ARS 


Humidity and precipi- 


‘qujod-mep : 
-Bieduie4 uvoK 


ng the district averages. Letters of the alphabet denote number of days missing from the 


considered in departures, etc 
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Tas.e I.—Climatological data for Weather Bureau Stations, November, 1896—Continued. 


| 

| 

| 

| 

SSSSEE SE SSSE TES SESS Sas. RE 
= 


| 


= 
8 
11 
15) 
13 
19 
18) 
16 
17 
21) 
18 
23) 
6! 
5 
5 
4) 
5 
4) 
| 
a6 
6 
6 
4 
al 
11 
18 
13 
10 
18 
14 
23 
L 
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Stations. 


ow. 


Maximum. 
Mean. 


Ashville*t'. 


Bermudat.... 


Birmingham t 


Brewtont...... 


Clanton t...... 


Gadsden ...... 
Goodwatert .. 
Greensborot .. 


Scottsboro t 


Selma t...... 


Talladega *' 


Dragoon Summit *5 
Dudle 


Gilabend a**. 
Glendale ...... 
Holbrookt ....... 
Ingleside ....... eee 
Muaricopa*®,... ab 
Mount Huachuca ....... 
Oraclet......... 
Oro Bl 
Parkert ......... 
Peoria t 


howlow .. 


Su phur § 


Texas 


cee aw 


~ 
3 


SSP 
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Taste II.—Meteorological 


of voluntary and other cooperating observers, November, 1896. 


prings 
Hot Springs 


Descanso *5 


t City 
Delano*®... 


(near) ...... 
t 


town 
Dunnigan 


Durham 


Grass Vall 


Green ville 
Guinda..... 


eee 


NoveMBER, 1896 


| 


SESS: 


E558 


Rain and melted 
snow. 


S838: 


83 


ORR com 


Maximum. 


Minimum. 
Mean. 
Rain and 


2328 


Malakoff Mine*i. 


Middletown *f!. 


Mokelumne Hill 


Nevada Cityt........... 
Newcastleat.... 


8.0 


Peachland*!............ 

Piedras Blancas L. H... 
ary Point L. H....... 

| Pilot Creek 
Placerville ...... ...... 

| Point Ano Nuevo L. H.. 


Point Arena L. H ....... 
Point Bonita L. H... 


383882222: 


Santa Pauladt.......... 


melted 
snow. 


° | Ins. 
59.5 0.00 
47.1 | 13.42 
50.6 0.48 
3.20 
28 | 51.4) 0.00 
28 | 49.4) 0.86 
28 | 49.3 | 10.71 
8259.4) 1.9 
28 52.0) 0.67 
29 49.4) 3.33 
27 | 53.8) 3.73 
12 | 36.0 | 23.87 
27 | 51.1) 1.40 
18 | 44.7) 5.86 
30 | 55.0 |....... 
5.29 
27 | 51.8) 3.96 
1.20 
31 | 50.8) 6.26 
30 | 54.1 |....... 
24 45.6 | 17.42 
4 | 63.7) T. 
20 45.9 0.30 
5.10 
3854.5) 1.94 
46.3) 7955 
6.07 
58.2) 2.97 
2% | 52.0) 0.17 
31 | 48.2) 8.98 
36 | 58.5) 2.13 
82) 52.9) 3.95 
1.50 
50.1) 5.08 
89 62.0) T. 
22 | 44.8 | 12.63 
49.0) 8.16 
28 60.1) 1.00 
2 | 56.6) 1.08 
22 | 46.9 | 12.80 
33} 51.0! 6.11 
54 | 69.4 0.00 
27 | 46.6) 8.05 
27 | 58.1) 6.29 
28/52.0) 2.69 
28 | 57.4) 6.30 
27 49.6) 5.83 
2650.1 5.53 
42 | 64.3) 0.01 
6.16 
15.74 
21 | 44.9 | 11.71 
4.28 
7.07 
6.43 
1.82 
5.22 
3.42 
38 51.8) 4.99 
0.39 
5.46 
8.84 
458 
4.50 
32 | 57.4 1.19 
38 51.4) 1.54 
13 | 39.6 | 11.26 
37 | 54.0) T. 
27 | 49.2) 6.30 
30 | 53.4) 0.96 
28 52.0| 5.86 
27 | 51.5) 3.12 
3.90 
26 47.6) 6.21 
15 | 46.8) 3.68 
2851.1 4.20 
82 51.1| 2.64 
47 | 70.8) 0.46 
31 | 56.0! 0.98 
29 | 54.0/ 1.20 
22 | 48.4) 2.82 
38 | 55.4) 5.78 
GOD 
38 | 53.6) 4.87 
2850.6!) 1.49 
3858.8) 1.45 
4 | 58.7) 38.51 
2.55 
8251-3 3.18 
30 52.6 | 6.79 
evleesede 6.24 
1.82 
4.2) 2.23 
1.43 


| 


| 
| 
— 
Temperature. | Precipita- Temperature. Temperature. | Prectpita- 
(Fahrenheit.) tion. (Fahrenheit.) (Fahrenheit.) tion. 
3 
| 
Al Ins. Arkansas—Cont'd. ° ° ° Ins. Cali fornia—Cont'¢ Ins. 
86 Shaded 76 21 | 52.9 Iowa Hill*!,......... 
88 25 | 58.6 Isabella *5 .......... 
Payettevillet ........... 80 12 | 50.0 1.0 | Keeler*# 
Citronelle+ 80| 62 OF Kennedy Gold Mine. . 
Decaturt 18 | 52 || Lacrosset................ 10° Lagrange*®.......... 
80) 33 Lutherville*!..... 19 Lick Observatory t. .. 1.0 
Evergreent .............| 84 80 2 Lime Kiln.......:..... 
Florence at... dices 80 24 Lime Point L. H...... 
Fort Deposit ¢ .......... 87 2 | Moore ....... ee Los Alamost.......... 
80) 96 || Mossville | i Los Gatosb............ 
84 27 || 23 ° 
Healing Springst........| 90 23 Newport at............. os ammoth Tank 
Highland Homet....... 88 32 || Newportet.............. 78 19 Manzana.............. 
Livingston .............. 85 26 11 — || Mare Island L. H...... 
Look No. } 80 18 Merced 
| 38 Pocahontast............| 
BEL Silver Springst.........| 7 10 0.6 | Mount Glenwood *!.... 
Pineapplet.............. 89 28 Texarkanat............. 8 27 ‘ 
Pushmatahat........... 86 26 81 25 Needles .... 
J 31 Washington *t?......... 79 28 
soe Bl 2 78 
88 26 2.77 61 4) || North San Juan*!..... 
Wilsonville 3.68 Ballast Point L. || Oroville .... 
Arizona. Barstowt............... 7 26 | 53.9 
case 7 40 65 34 | 51.2 
Buckeye t 89 32 60 69° 10° 
Calabasast......... .... 7 26 | 52 53 Bishop 70 19 | 46.8 
Casa Grande*®.......... 4 42 60) 00 Bows © 6B 
65 % | Caliente** .............. 69 36 | 54.0) 1.02 
80 30 Calloway Canalt........ 0.80 
14 Cape Mendocino L. 6.37 roint Conception L. H .. 
Farleys Campt.......... Castle Pinckney.........\ 58.2) 2.83 Point Fermin LH 
Port Apache.............| 12 | T. || Cedarvillet..... gg 4| 5.76/ 16.0 | Point George L.H......./] 
Port Grantt............. 2 Centerville*?........ ... 74 | 2) 6.16 Point Hueneme L. H....|' 
Fort Huachuca + 75 26 | 76 5.52 Point Lobos............. 
86 387 79 1; 1.71 Point Loma L. H........ 
31 53 | 6 23.0 | Point Montara L. H.....|. 
| 6 Point Pinos L. H....... |’ 
Corning **........... ...| 6 Point Reyes L. H........|' 
4 | Point Sur L. H 
80 Craftonville 76 4 Pomona (near).......... 
72) Crescent ( 58 Poway 
33 | Redding d+.............. 
58.8 72; 30] Represa 
64 24 | Riovista................. 
58.2) et brother L. H......./...... Roe Island L. H........./.. 
Phoenix 80 20 | 56.7 Bdgwood 8 | 8.0 | Roseville (near) 
Pinal Ranch.............|...... 42 6.0 | 
Reymert ¢...............| 34 | 63.2 | 79 | 98 Sacramentoa ........... 
40) Folsom 73 30 6.55 San Bernardinot........ 
Walnut Ranch *t! 70 28 1.46 San Mateo*®............ 
Whipple 14 Goshen ** 76 | a 49.9) 1.00 San Miguel**............ 
68 27 | Grand Island ......... 72 30 52.6 3.34 Santa Ana*5 
Arkaneas, 13.05 Santa Barbaraa ........ 
80; 17 51.4) 4.85 9.85 | Santa Clara a**,........ 
Blanchard 7 | 87.2) 7.18 Healdsburg 54.8 | 8.58 Santa Cruzdt........... 
Camden 2.51 74 / 51.4) 1.91 Santa Cruz 
76 Humboldt L.H.......... 7.96 Santa Monica 7 
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and melted 


snow. 


Cal ponte. 


| Rain 


| Minimum. 


Se 


Sneddens Rancht... 
8. E. Farallone L. 
Stanford University .. oe 

Stockton @ ...... ve 
Summerdalet........... 


Sutter Creek *® 


Tem leton**........ 
Trinidad L.H 


a 


r Mattole 

Vavavillea*! 


PESOS 


Volcano Springs ** 
West Palmdale . 
Wheatlandt............. 


> 


Yerba pone L. 
Yrek 


Colorado Springst .. 
pple Greek 


Downing t.....-- eevee 


Sesser 


H 
(near) 


FERS 


Layt 

Leadville (near) 
Leroy 


. 
. 
. 


~ 


Minneapolis .. 


F: Sq: 


Colorado—Cont’d. 
Hill Minet.. 
Steamboat Springs t 
Sulphur 
Surface Creek t .. 


Colchester. ...... “Ge 
Falls Vill eabadeus 
Greenfield lill.. ee 


Hartford b...... ... 


Hartfordc..... 
Lake Konomoc ........- 


Middletown ....... 


Norwalk....... 


Voluntownt.. 
Wallingford ........... 
Waterbury 


West Simsbury.......... ’ 


Windsor ............ 
Dela 


District of Columbia. 


Distributing Reservoir*® 


Receiving Reservoir *®.. 

es ashington....... 
Florida. 


Bartow... . 
Brooksville t 
Carrabelle t . 
De Funiak 

unia ngs. 
Earnestvillet ........... 
Emerson ee 
Eustis t........... 
Federal Pointt...... 
Fort Meade 
Frostproof*t!........... 
Grasmere t 
Huntington .... ........ 
Kissimmee ............- 
Lake Butlert............ 
Lemon Cityt 
Macclenny t...... 
Manateet .......... 


ew 
Oakhill 


Tallahassee 

Tarpon 
Adairsvillet 
Alban 


Allentown .. 
Americus? 
Blakely asec 
Vington 


snow. 
Total depth of 
snow. 


| Maximum. 


| 
| 


x 


° 
| 
Mean. 
We 
aes 
~ 
Book 


Rain and melted 


Noaouw 


@ 


& 


£3 


w 


SSR 


B: 


— 


a2 


II. record of voluntary and ether conperating 


Dublin...... 
Elberton t......... 
Fleming ... 
Fort Gaines . 
Gainesville .. 
Gillsville . 

Hephzibah 
Lagranget . 

Louisville t . 

Macont?é.... 
Mariettat.... 
Marshallvillet 
Milledgeville t ave 
Monticello*f!........... 
Morgant....... 
Newnant....... 
Piscola . 
Point Peter*!. 


Rome t ....... 

allapoosa....... 
Thomasville ha 


American ebece 
Blackfoot 
Boise Barrackst ........ 
Burnside t.......... 
Chesterfield t....... 

Coeur d’Alene ....... 
Corral *t!....... 
Fort Shermant.......... 
Grangeville 
Idaho Falls... ..... «.... 


Lewiston 
Lost River 
nt 


Payettet ....... 
Pollock t ... 
Rexburgt .. 
Roseberr 


Yellowiueket » 
Minoia. 


Albiont..... 
Alexander 
Ashton*t!........ 
Atlanta.. 
Atwood 
Atwood B 
Aurora 


Bloomingtont..... 
Bushnell 
Cambridge .......... 
Carlinvillet .........+.+. 
Carlyle 
Carrollton 
Charleston 
Cisne * ti .. 
Clearoreek 
Coatsburgt...... 
Cobdent......... 
Decaturt 
Dixont...... 
Dwight t...... 


— 
heridant.... 
bee 
Glenwood*ti......... ase 


| Rain and melted 
snow. 
snow. 


| Total depth of 


~ 


~ 


| Minimum. 


HUES 


SESH 


wan 
San 


w 


= 


SSE 


. 


= 
= 


Be: 


6 
Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit) | tion. (Fahrenheit.) | tion. | 
3 | | 
Ins. | Georgia—Cont'd. e | © |_| 
Sa 90 51.0 | Diamond 70 
Shasta .......... «+. 73 30 
Sierra Madre............| [8 37 | 58.2 | | ae 85 31 
30 §.Rancht ............ 31 
71 29 | Twin Lakes ...........++|.. 76 40 
61 14 80 29 | 
30 Connecticut. 80 32 
Bridgeport 70 23 5.6 | 7 30 
Truckee *® OO 2 72 12 | 44.1 | &9 30 | 
Tulare 72 12 | 43.3») 39 
| 82 | 28 
6 | | | 40 
BO 31 19 | 45. 24 | 
76 30 New Londont..........-| 68 23 
North Grosvenor Dale..| 69 14 | 74 
70 | 26 | 49.6 Southington*!..........) 71 18 | 
Williams **..............| 32 | 51.9 South 83 37 | 
7% 4 | 64.0/....... 17 71 33 
Yuba City*®............-| 88! 58.4 —| 2 18 | 63 | —28 | 
Engineers Quarters ¢ 67 | —10 
Morses House ¢.......... 68 18 | 51 | 
Deep Croek | 50 | —26 | 
Holcomb Creek Dover t 74) 90] 60 | —13 | 
Squirrel Milford 78 | 90} 45 | —31 
Colorado. Millsboro 26 | 61 | —15 | 
58) —2 28 57 | —11 
Wilmington t............| 74 29 | 52 | —18 
Breckenridget ........--| 63 | —25 | 74 29 . || 57 | —14 
Canyont 77 | —13 | 73 | 29 
68 —13 | | Oe 
72 —10 | 7 | | 2.0 | 
94 | —12 | 55 | —a2 
81 49 | 65 | —33 
Archert 87 44 | 56f| —14¢ 
88 53 | Murrayt....... —8 
88 50 | 
81 | 41 | Oakley 60 | —14 
Fort Collins t............ 35 | 60 | —13 | 
86 46 | « 80|—6 
Garnett... 87 43 62 | —13 | 
Gleneyriet .............. | ge | 49 | 
Grand Junctiont........ | 84) 49 
Greeley | 88) 50 57 
| 86 52 Swan Valley t .........-| —a 
| 8) 52 | 
| | 
| 4 % 10 | 
| 66 78 5 | 
| 42 70 0} 
Merritts Islandt.... ... | 64 | 6 4 
Mullet Keyt...........+. | A 
POAK | | vis} 3 
Meeker 52 | 70 2 
Orange Park ............ | | 8 
| | 6 
Pagodat...... St. | 45} 73 
Paonia t St. Francis Barracks.... | 49 | 67 
d Parachfitet.............. | 38 
Pinkbamton *°.........- | 50 | 
a2 | 
32 
Rockyford t............. 31 
St. | 10 | 
San 6 
Sherwood Ranch........' 56 | 1 
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II.—Meteorological record of voluntary 
Tem . Precipita- Temperature. | Precipita- Temperature. | Precipita- 
3 3 3 
a F 
Iilinois—Cont'd ° ° Ins. | Ine. ° Ins. | Ins. Jowa—Cont'd. ° ° Ins. | Ine. 
Golconda t 13 4.38; T. |! 13 47.8 | 4.04 Mount Pleasant *'...... 74 2/ 37.5 | 0.80)...... 
« BOD] 14 3.78) T. Mount Vernon *!....... 72|—4/ 82.4) 1.40)..... 
Greenville t ..... 73 42.9) 5.36) 5.0 | 40.6) 2.69) 4.5 NOOIM. 96.2! 1.80)...... 
Griggsville t..... 76 6 42.4) 1.65 )...... 44.3) 3.83) T. Newtont 1.12) 2.0 
Halliday 47.5| 3.14) T. || Syracuset....-- 2.49| 6.0 || North 1.2) 1.0 
6/ 42.2) 1.84] 3.0 12, 4.2) 4.088) T. Northwood..............| 4.02) 14.0 
74 16 | 49.0) 1.91| 0.3 || 6 | 43.2) 4.18 73'—6/ 2.5) 1.70) 3.3 
Hillsboro? 75 43.8) 2.58) 4.5 10' 40.6 | 1.86) T. 9 | 22.6 3.31 | 15.0 
76 13 3.36) 0.0 || 8| 30.7) 3.34) 5.5 32.7) 1.29] 0.2 
40.6) 2.96) 10.5 | 14 | 48.9) 4.0) T. 2'33.8 1.00 0.9 
Jordans Grovet......... 79 13 | 46.9) 3.48/ 3.3 || 11 | 48.1) 4.56 3.0; 2.11) 1.1 
8 1.95) 4.0 | 10, 4.4) 2.84) T. 33.7) 1.0) 08 
Knoxville a** 72) —1/ 87.2] 2.90) 4.5 |) Washingtont............ 12 48.6) 2.18 5/234) 2.55) 0.6 
Lagrange 70 37.8) 3.08) 7.0 Worthingtont .......... 74 11 | 4.0 5.44) T. Plover 4.19 11.0 
Laharpe*! ... —2/| 38.0) 2.58) T. Indian Territory. 1.% T. 
Loami 1.63 5.0 | Healdtont .......... eves RB 18 | 1.72 3.35 12.0 
Loulsville 76 10 4.9} 3.92) 2.5 || Lehight................. 80 51.0) 2.56 2.00 6.0 
MecLeansborot .......... 76 12; 4.0; 2.39; T. || 8) 2.0 0.80 1.5 
Martinevillet ........... 3.0 | 2.86) 0.5 1.35 0.5 
Martinton ............. 75 8 | 30.8 1.9% | 3.5 2.50 1.3 0.5 
Mascoutah **............ | 10) 45.8] 4.20/ 22 2.75 | 0.5 4.15 | 11.2 
Mattoon *! 68 12 2.81) 5.2 1.17 0.2 
74 3 38.7) 2.32) 8.5 1.36) 0.5 1,39 06 
Monmouth?+............. 1| 87.6| 0.81) 1.8 || Afton... ................ — 4 33.2] 1.08 10.1 
Morrisonvillet .......... 75 2.50; 6.2 55) — 23.2) 3.25 | 14.5 2.8 4.51 9.0 
Mount Carmel 3.86) T. |) 62/—8/ 22.2) 2.97| 8.9 | 19.2) 3.65 9.0 
Mount Pulaski .......... 75 6 | 42.0; 1.9%) 5.0 || 70 31.6) 1.50) T. 31.6.) 1.67| T. 
80 11 | 47.5) 3.10; 2.5 || Amesd.............. 71 2/ 8.4) 1.21) 2.1 | 202.0 18 3.0 
7 11 | 40.3) 3.14)...... | Atlantict............ 71 1.54! 0.5 | 31.2 T. 
| 47.1) 5.56) 4.4 | Atlantic (near) .........| 69°) —7| 99.4) 0.16) 0.5 30.9 2.01) 4.0 
70 | —1/ 84.6) 1.98}...... 68 8 | 2.61; 2.0 33.5 0.78 
68 3 35.3) 3.30) 12.0 | Belknap ....... O 1.56 | 0.2 2.0 1.8 2.0 
73 3.48) 9.0 Belleplaine.............. 2.64) 4.5 27.6) 2.2 6.0 
74 10 | 5.30; T. 0.72 1.78 3.2 
1.96 |. .... || 1.78) 5.0 | 21.9 2% 11.0 
2.34) 5.0 2.70); 4.0 1.06 
74 2.20) 38.0 1.61 1.2 | 31.2) 1.19 2.5 
75 3.41) 8.0 0) 33.8) 0.78!) 0.2 Kansas. 
7a 40.18) 4.15*| 0.5 — 2-8) 1.62/ 11.8 || Abilenet....... 72 37.2; 1.12) T. 
72 0 | 0.6) T. 3.1) 0.72/ T. || Altoona*t? ...... 74 9 | 42.9) 1.% 
1.77! 6.5 5 | 3.2) 0.84 /...... | Anthony eevee 0.70 
73 8 | 42.4) 4.92}...... rning — 5) 81.1) 0.80) 0.5 0.82 
73 1 | 3.4) 3.06 10.0 Coumoll BluGs. 2.46; T. | 1-00 T. 
10 | 45.8) 6.9) 20 Yrescot .. 24.0) 2.58] 8.5 | 1.33 
Roundgrove ........... 7 1 | 0.97 | 4.0 || Davenport escosl 0.80 | T. 
St. Charies *¢!'.......... 68 3.00) 12.0 Decoraht........ 68 | — 7/ 27.0} 2.71 |...... 1.21; T. 
St. John 76 44.9) 3.86) T Delaware **..e....... 1.9) 1.2 1.49 | T. 
Scales Mound........... 1.07| 0.2 || Denisont 70) 28.5) 2.42) 0.% T. 
Streatort... 76 2.07!) 8.5 ws.. — 2.19] 6.0 || | 0.3 
Sycamore ft... 68 1.88) 7.5 T. Coolidget ....... 3.1 0.58 | 
skilwa*t? 60 1.78!) 6.0 66000 3.35) 9.0 Cunninghamt ........... 75 38.8 1.61 » 
Tuscolat... os 74 42.0; 3.18/ 7.0 7|—6/28.6| 2.12 4.2 | Delphos*!........... OX 34.6 1.12 
Walnut? ......... 72 2) 38.0; 2.06) 6.7 Estherville ....... 52; — 21.6) 4.45 14.5 | 0.1. 
7 | 3.78) 8.5 || Pairfieldt............ 1] 33.6) 0.74) T. 0. 56 | T. 
Winnebagot ............ 69 0; 4.8) 2.18) 8.0 | Fayettet..... 29.4) 2.79) 2.8 | Effingham ...... 
duce 0.71 |...... | Forest City.............. 58 | —8/ 21.8) 2.58/12.2 | Eigin®!...... 7 42.4 2.10 | 
Indiana, Fort Madison * 72 8 | 30.6) 0.83 Ellinwoodt ............. 76 326.9 0.60 
Andersont....... 10 | 4.0) 3.00) T. Galvat ....... 67 | —11 | 2.4) 2.98) 6.3 Emporiat 78 1.50) 
Angola*!.......... 76 12 40.1 | 2.12) 1.6 | Gardengrove.. 72 | —6/ 81.4) 1.62}...... | Englewood#... 0| 38.4 0.84 
Auburnt...... 1.78 )...... Glenwood t........ — 1.56) T. || Barekat. 2.20 
Bloomington t.......... | 11 45.7) 4.96) T. Grand M ow*!,..... 64 | —4/ 27.7) 2.73!) 5.0 Eureka Rancht......... 77 0.35) T. 
73 2.31) T. Greenfield t...... ....... 72|—7/ 31.0; 1.22; 1.2 Il River..... 9/43.0 1.76 
70 12/ 47.5) 3.67/ T. Grinnell t....... 71; 90.5) 1.77] T. Fort Riley t .............| 7 4/39.0) T. 
Butlervillet............. 71 10 | 46.9) 3.62 | Grundy Center .......... 72) —5/ 27.2) 1.34] 2.5 | Fort 8 | 4.1) 1.67 
Cambridge City t. 70 4.6) 3.90 68) —5/ 24.6) 2.61) 7.0 | Frankfort. 7 3.0) 1.2 
Columbia City*!........ 6 | 10 2.50/ 0.5 | Hopevillet.............. — 4] 1.9 | 1.00 |...... |] 0.8 T. 
Columbus? ...... 74 9) 4.3) 3.47) T. Humboldtt.............. 65'—6/2%.8) 2.15) 7.0 80|—5 82.4) 0.10 T. 
Connersvillet ........... 4.9) 4.90/ T. Independencet .........| 67 | —5 | 29.5 1.8) 3.0 7 7 | 42.6) 2.00 
72 6/ 42.6) 2.52) 2.0 76 | —11 | 98.8 |...... 34.7) 0.40 4.0 
7 11 40.0) 4.56) O01 Iowa Cityat............. 1.16) 00 76|—4/ 33.2 0.20 1.0 
Bvanevillet............. 78 11 | 47.2/ 3.10) T. Iowa City b..............| 74 2 | 36.6 |......./.. 74 2.2) T. 
miand?t...... 11 | T. | lowaF 68 )/—4/27.2) 2.15!) 7.0 0| 38.0) 1.54) T. 
Franklin *'... ... 72) 4.3) 3.76) T. Keokuk ..... She T. | Hutchinsont............| 76 1.70) T. 
Greencastilet..... 70 9 4.0 5.04 0.9 Keosau uat...... 73 4 35.4 0.72 0.0 Independence t 43.9 1.35 
4.18; T. Knoxville ...............| 73|—1/ 88.1! 1.05 T. | Lakint 80) —1/412/ T. T. 
Hammond t....... 6/ 38.2) 3.27! &.0 73 |—4/82.0) 3.20)...... L@WTENCE 7B 1.90) T. 
Huntington .............| 7 10 | 3.6) 1.0 Larchwood......... ee 8.00 | 10.0 || 7 5 30.8) 1.88) T. 
Indianapolis ...... ....../...... | —11 21.8/ 3.20/ 9.0 | Macksvillet............. 37.0| 0.7% T. 
74 13 | 47.4) 1.8 | Leclairet.. 0.75) 0.2 | MoPhersont............./ 71 1.10 
Jeffersonville .......... 72 15 | 49.5) 5.35 Lemars .. 67 | 3.20) 8.0 Manhattan d.............| 7% 38.5 0.91) T. 
Knightstownt....... 44.1) 4.12/ | Lenox*!. 70 | — 1.01/ 0.7 | Mamhattanc.............| 0.71) T. 
Kokomo? ......... FO 43.4) 2.96) 0.2 Poe 70; 2.14) 2.0 | Mariont..... 40.6) 0.% 
Lafayettet ..... oo 5 | 42.7) 2.10/ 1.9 | Madrid .... 0.96/| 3.0 | Meadet........... 0.40 
Logansport 6+..... FO 30.8) 1.19 | Malvern *!... ee 2.9) 1.14| T. Medicine Lodget.......; 78 40.0) 1.38 
Madison?+........... eves 74 15 | 48.1) 4.27) T. Maple Valley 8.12} 8.5 | Minneapolist...........| 72 35.4) 0.96 0.1 
arengot 74 15 | 48.8) 3.76; T. | Maquoketaé............) 31.2; 1.08; T. | Morantownt............| 74 6/ 41.6) 1.3 
| 44.1) 283) T. Marshall t ................ 20.4! 1.43/ 28 80 40.3) 0.2%) T. 
Mauzyt......... 4.2) T. Mason Cityt............. 73 7 | 4.6) 0.50 
Mount Vernon t.. 11 | 40.2) 2.85 Méchaniesville........... 72) 92.1 2.13; 0.8 | N 7 4.8) 0.90| T. 
Northfield ... 7 3.28) T iliman...... O90) 1.5 | 0.50 1.0 
Princeton 7% 12 | 45.9) 3.90) 0.8 | Monticello *t!.......... 70|—2/ 831.5) 1.48] 1.0 | 75 4.4) 1.58 
Richmond .......... 11 | 8.43 | Mooar . acces 35.4) 0.94) 0.0 74 1.4). 
Rockvillet ...... 6143.3! 3.58! T. 71! 88.9! 1.39 0.8 7! 10! 4.1! 2.33 


| | 
- 
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Phillipsburgt........... 
Powhattan 


Ulysses t..... 
Wakefield*'.......... 4 


Winfield **.............. 

Yates Center............ 
Kentuc. 


Blandvillet ........ 
Bowling Green a*'...... 
Bowling Green dt ....... 
Burnsidet ............... 
Cad 


Carroliton t.... 

Catlettsburg *t' 
Earlington ... 
Edmontont .. 
Eubank*t' .. 
Falmouth t ... 

Fords Ferryt 
Frankfort t.. 
Franklin*t' 

Georgetown 

Greensburg 
Henderson t.. 
Hopkinsville f 
Leitchfield t............. 
Lexingtona *!........... 
Lexingtond......... «... 


Mount Sterling 
Munfordville‘........... 


Paducah?t.............. 
Pleasure Ridge Park t .. 
Princetont .............. 
Richmond ¢ ............. 
Russellville t............ 


Shelbyvillet............. 

Southfork t*......... anes 

Vanceburgt....... duacad 

Williamsburgt.......... 
Lou 


Cheneyville t...... 

VingtonT...... 
Davis 


Lawrencet...... 
Liberty Hill . 

Mansfield .. 
Maurepas 
Mindent ... 
Monroet ... 


Montgomery 


and melted 
snow. 
Total depth of 

snow. 


| Minimum. 
| Mean 


28 
3? 


35 


> 


o 


2B 


| 


PSSSSESESES 


| North Berwick‘ 
North Bridgton 


a 


©: 


2 


#5582 


Boettcherville* 
Charlotte Hall t. 

| Cherryfieldst? . 

Chestertown ft. 


Somerset *!.... 
South Clinton .. 
Springfield Armory 


Bk 


| Cumberland é........... 


— 


SSSASSSS 


oon 


Williamstown * 
Winchendon 
Winchester 
Woods Hole 


Worcester d 
Mic 


o 


Oe 


o 


| Mardela Springst... 
1.0 Mount St. Marys Col 


| Princess Anne 
| Sharpsburg......... 
| Solomonst........... 
i Sunnyside ........ 


i 
untain 


WR 


Western Port ...... 


$0 $9 90 


3 


Long Plain *°®............ 


3 
|@8|_8 
a | § 
° Ins. | Ine. husetts—Cont'd 
32 64.0] 5.80; 43.7 
26 | 57.3) 6.69 empleton *! 40.2 
30 | 63.38) 5.10 Rock, Nahan 44.2 
| 29 | 63.9 | 4.21 Fallriver ......... 41.8 
27 | 50.5/ 3.49) || Fiskdale..... 
| Paincourtville t......... 31 | 68.8 | 9.08 Fitchburga*! 
Plain Dealing t 27 | 57.2] 1.90 Farms 
32 | 65.5) 7.61 m 
25 | 57.6) 5.36 Groton....... 
bs 28 | 58.8] 7.12 
| Schrievert ........... wee 29/61.8/ 8.33; Hingham............ 
33 | 65.4] 5.46 Brook . 
Southern University t.. 35 | 64.0) 4.95 Hyannis*t! 
Sugar Ex. Stationt 34 | 63.4) 4.71 Hydepark *° 
34 | 62.1) 7.36 Lake Cochituate ........ 
9.78 Lawrence ........... ease 42.5 
67-4 | 2.13 41.9 
60.9 | 5.29 Leicester Hill........... 41.4 
3.70 Leominster.............. 
85 
10 
25 


Middleboro........... vee 
Mil 


Mount Nonotuck 
| Mount Wachusett 
Mystic Lake........ peeve 
Mystic Station . 
Nantucket . 


uinapoxet .. 
Roberts Dam . 


i 


snow. 
Total depth of 
snow. 


| Rain and melted 


ecco 


co 


Fae 
— 


Vineyard Haven ........ 
Wakefieldt ......... 
Waltham 


Bow we 
SSS 


ges ff 


we 


Sak 


Tas_e I].—Meteorological record of voluntary and other cooperating observere—Continued. 
Temperature. Precipita- Temperature. | Precipita- Temperature. 
7 i (Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) on. 
Stations. 
2 
a 
Kansas—Cont'd. | Ins. 
7 2. 
72 
7 
Bedant ........ 76 
+6506 
804 24 
74 
74) — 
Wamego*! .......... 74 
White Rock . 2.81 | 
6) 2.12 | 
7 4 2.95 | 
3.67 | 
Ashland *! ..............| 2 
Bardstown t............. 71 17 
75 13 Ludlow Center..........| 70 14 
| 13 | Mansfield *!.............| 70 17 
| MONTOE OO 11) 
Canton*t'.. 71 16 | 
76 14 | || New Bedforda___ 67 | | 45.8 |. 4.0 
73 15 || New Bedford®..........| 68 19 | 46.8 | 8.0 
70 16 || North Billerica..........| 70 17 | 43.1 | 6.0 
70 13 | 44/2 va 63 12 | 41.4 2.0 
, 76 20 5.5 || | @ 24 | 45.3¢ 5.0 
76 15 | 2.5 || | 64 10 | 43.0 1.1 
75 13 8.0] | 8.0 
70 15 Roxbury 23 | 45.5 | 8.0 
Salen 70 a2 | 4.1 6.0 
14 15 | 42.6 1.5 
Marrowbonet............ 74 17 1.5 
Maysvillet..............| 76 18 Tauntond ... ...........| 6 19 | 45.0 | 6.0 
Middlesborot........... 75 17 Taunton 17 | 45.0 
Owensborot.............| 77 15 17 | 44.6 2.0 
Owentont............... 71 13 abade 
78 14 Weatborot 15 | 46.4 
74 13 ae 70 17 | 43.0 
15 64 19 | 42.2 
Johns Hopkins Hospital 75 29 | Worcester ............. 68. 20 
1.t.| 74 25 All@gan...... TI 
Alexandriat.............! @ Ann 67, 
Baton BNCYLOWNT 76 27 Ball 64 
Cameron t....... ....... | Van Bibber..............) 69 19 | Baraga 55 | — 
19 || Battlecreek .............| 68 
| Westminster ............| 7% 28 || BAY 66 
| Woodstock..............| 76 21 | 3.40 2.5 || Benton Harbor..........; 
| Massachusetts. | Benzonia .... 70 
Grand Coteau ..........., Bedford 16 | 43.0 18| 3.0)| 66 
Hammondt..............|. Bluehill (summit).......| 69 18 | 44.5 &2 6.0 Calumet @ 
Houmat. Bluehill (valley) ........) 72 | 16 | 43.6 96>)...... || 65 
4 Lafayette t.............. Boston (W. 2.2 |) Charlevoix ..............) 58 
Lake Charlest...........) | Brockton 73 45.5) 4.09 3.5 || Cheboygan ..............| @ 
Lake Providence....... Brockton BOB oo |] 68 
Cambridge a ............| 72 19 | 45.5 | 3.84 )...... || Escamabat..............| 
Chestnut Hill...,........ 71 20 | 3.61 4.5 || Fairview .......... ....-| 12 
1.0 || Gaylord ........ ... 7 6.80 
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Michigan+Cont'd. 


Grand Haven ..........+ 
Grand Rapidsd.......- oe 


Harrison ......- $000 deve 
Harriaville 


Lewiston. 
Ludington * 
Luzerne . 
Mackinaw City: 
Madison ........ 
Mancelona .. 
Manistee ... 
Manistique . 
Marquette.. 
Mayville.... 
Midland .... 


Mottville....... 


Mount Clemens ......... 
Mount Pleagant d....... 
Muskegon 


Parkville ........ 
Petoskey ...... 
Plymouth 
Pontiac...... 
Port Austin............ 
Port 


Sault Ste. Marie......... 


| 


South Haven ........... 
Stanton ........ 


Beardsley t .. 


Camden ...... 
Collegeville 
Crookston t 


Duluth. ......... 


Mapleplain .......... eee 
Mazeppa! ........... eves 


| 


ENS 

SLASH 
2282 


ws 


of 


vee 


SOUS 


SHARIR 


Seen 


$090 


wk 


Carrolitont......... aoe 
| Cedargap*'..... 
Columbia........... 
tion 


80 

7% 38.2 

74| 4} @1.0 


2 
ote 
ome 


Temperature. 
3 3 
= 
HE 
1 a 
nesota—Cont'd ° ° © | Ine. | Ine. Missouri—Cont’d ° lf 
Milan 44| —19 15.3) 2.06| 18.3 Eldon*! 47.2 | 2.62 
Minneapolisat.. | —11 | 21.2) 4.17 9.9 || Elmira .... 38.9 1.64 
Minneapolis —11 | 4.05 9.4 |) Emma ** 38.9 1.77 
Minneapolis (W. B.) 8.8 || Farmersville ..... 1.78 
Minnesota 64 | —6/ 27.5 | 2.68; 12.0 Fa ee 40.6 1.48 
eee 4 | —15/ 17.2) 1.89 6.0 || Pulton... 2.40 
| Moorhead 30.4 | Gallatin*'.. 37.6) 1.56 
42 | —18 15.8/ 1.24 6.1 || Gayoso*® . 46.8 6.80 
New London . —18 19.8) 1.78 6.0 oe 41.0 1.32 
New Richland * i+ —10 | 21.8 onville *3,... 4.7) 3.87 
New Uimt.. —10 | 8.8) 3.99 6.5 || Gorin**. 37.4 1.12 
Park Rapids? ........... 40 | —32 12.4; 2.65; 21.0 4.4 1.9 
Pine River *'........ 40 | —% | 15.5 | 2.49/| 12.8 “4.8 1.56 
Pleasant Mounds t.. 49|—8/ 21.3) 4.26) 10.5) Han nibal .. 
Pokegama Falls'.... 35"| —45 | 11.5 | 2.69) 15.5 Harrisonvili ese 40.8 1.75 
Green 3.0 Houston 48.1 2.17 
40! 6.24) 2.40 | Houstonia 1.79 
24.4) 3.21 | Humansville 45.1) 3.18 
14.7} 1.88 | Irena ........ 1.19 
Ironton 4.7 4.38 
42 | —2 | 4.2 Jefferson City t. 44.4 2.10 
| Sandy Lake 42*| —32 2.39 Kansas City 
| Sauk Center *'... . 43 13.2) 1.27 Kidder.. 37.0 1.58 
48° —12 21.8) 4.48 | Lamart 10 43.7 3.96 
40 | —39 2.00 | Lamonte 2.39 
53 —18 | 24.0) 3.96 Lebanon. . 1.” 
57 | 24.3) 3.58 Lexingtont 1.84 
44 | —15 | 16.6) 2.96 Liberty .... 1.52 
61| —3/| 2.2); 3.08 1.83 
51 | —11 | 19.2) 5.47 Macomb.. 2.20 
—12 | 22.5 Mansfield .. 1.3 
Marblehili .. 73 11 | 46.2) 2.9% 
Agricultural 79 2 | 56.9) 4.38 Marshalit....... 78 440.1) 1.% 
Austint............. 73 21 54.6) 8.13 Maryville 33.8) 0.88 
76 21 | 54.0) 6.85 Mexicot 77 6 | 42.3 1.65 
Bay St. Louis....... 81 4) 6.8) 2.54 Mine La Mottet. 12 | 46.7 4.00 
Biloxit ...... 7 31 | 298 Minerals 79 49.8) 2.63 
M4 27 | 58.7) 4.% Montreal *! 75 9 | 42.6) 2.0 
Brookhaven? .... ose 87 2% | 60.6) 5.35 Mount 1.@ 
Canton M4 2 | 60.0) 4.80 Neosho ...... 10 | 47.4 3.70 
Columbus t. ove pee: 6.18 Nevada.... 1.62 
23 | New Haven*'... "76 4.9) 1.20 
stal +: 85 | 3.72 New Madrid 73 52.0 5.86 
wards ........ | 50.8 | 2.79 New Palestine *+i...... 7 41.7 1.78 
Fayette 27 | 62.1 3.20 Oakfield 76 4.5 3.23 
85 17 | 3.34 Oakmound ....... 3.20 
Fulton? ........ 2255.2) 4.08 Oakridge**...... ee 13 | 47. 3.66 
eee 7 24) 56.4) 5.6 Oldent one 9 | 46. 4.4 
Greenvilledt.... MM 24 57.9) 4.73 Oregon 0) 37. 0.74 
Hazlehurst? ....... SS 2660.8 2.91 | Oregon b*! 1 | 35. 0.70 
Itta Bena®* ....... 2.90 | Osceolat .... 2.75 
Jackson t..... 86 57.3) 4.08 OO 2.00 
Kosciuskot........ 56.6) 4.45 Palmyra 41.0| 1.78 
87 29) 63.2) 4.% Phillipsburg 4.0) 1.% 
Logtown coool 30 | 64.0) 2.20 36.6 1.49 
2 | 57.8) 4.87 Platte River 35.5) 1.21 
86 24 56.3) 1.70 Bluff...... 49.2) 3.11 
Magnoliat.. ...........-| 2 | 61.5) 5.99 40.3 3.84 
| Mayersville......... 86, 24) 50.0) 4.43 Princston eee 36.8 1.66 
Meridiant.......... 21 58.9) 3.66 Rhineland .... 45.0) 1.56 
| Mosspoint ..... 86 65.0) 1.38 Richmond 39.1 | 2.05 
| Nate 28 | 61.4) 2.75 Rolla ........ 
Okolonat........... 81 21 | 53.2 St. Charles . 45. 2.86 
Palo 83 3.76 St. Joseph t 0.88 
| Poplarville ..... 3.61 St. Louis (V 3.69 
| Port Gibson +.. 87 2 5.18 St. Louis (W. B.) 
Rosedalet........... 80 23) 54.6) 6.57 Sarcoxie ** 
Stonington *! 86) | 60.6)...... | 
Thorntont 84 26 58.8 2.90 Sikeston... 
28 | 61.0) 3.40 | Springfiel 
Water Vailey*+'. 77 20 | 53.9) 3.65 | Steffenville 1.47 
Waynesbero a.. 86 28 | 57.4) 2.865 Stelladat Vi) 2.48 
85 39 | 61.4) 4.55 | Sublett ... 75 1.46 
85 29 61.4) 4.27 ton . 78 2.20 
88) 2 58.2) 2.56 Unionville t 76 1.38 
Virgil City.. 3.63 
Akron 7 Warrenton . 7 1.58 
Appleton 7 | 42.6 Wheatland 4.14 
Arthur® 9 | 40.5 44 2.39 
| Avalon ........ 0| 381 -76 4.48 
Bethany ........ 0 | 38.2) 1.29 
Birchtree ....... 9 | 45.7 91 1.30 
. 75 1.96 
3 1.9 


Cokedalet?¢. 
Deer Lod 

Fort Custert............ 
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snow. 


Total depth of 


#337 


o 


3 


esc 


3. 


#222 


428 
Temperature. Precipita 
(Fahrenheit.) | on. 
Os 
@ 
Hastings @ 
Highland Station........| 
Howell 
& 
Iron River... ST) 
@& 
65 
Kalamazoo 67 8 
2 
coves] OO] — | 4 
| 
| O08 
| 27.1 
BO] - 
@ 
65 
70 
64 
| @& 
‘ 
Newberry 
; North Marshall..........| 7 
Northport ..............-| @ 
Oli Mission......... 
64 
66 
62 
68 
Reed 3 
Rockland... — 
Rogers City .... 
Saginaw 
St. 
Bb. 
66 11 5 
68° 0 
65 
@ 
Vandalia 7 | 
Ypsilanti «| T. 
Minnevrota. 1.5 
0.7 
Albert Leat 
Alexandriat ............| —0 
ove 42 | —20 0.5 
47 | —10 0.2 
Bird Island............... T. 
Blooming Prairiet....... 55 | —10 
Bonniwellt.... .........| 44) —18 
Caledonia t..............| 
Cambridget.............| @ 5 
Farmington ¢............ | —14 5 | 
Pergus Falist............ 37 | 3 8 ‘ 
Glenove t........... 64) —10 6 
Glenwood t............... 4) —I7 6 9 
Grand Meadowt........| 58 | —10 
Lakesidet........... ..| 46|—12 
Lake Winnibigoshish *'| 33 —2 6 
Lambert | | | 5 | T. || 86 | 
G8 | —32 | 0 T. | 586) —18 
Long Prairiet ........... —19 | 17 Darksville .............! | 68 | —30 ‘ 
16 bee 0.1 71 | —26 | 14.7 
4 | —18 | 19. 5 || East Lynne**.........../... | Fort KReognt............| 61 | —83 | 17.2 
| —10 | 98.1 Fort Logant ........ --.| 61 
—10 | 2.1 | 3.00) T. | Fort Missoula......-..--| 60 | —10 8.0 
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Tasie II.— Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. | Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahbrenheit.) tion. (Fahrenheit.) 
° ° Ins. | Ins. || Cont'd ° ° Ins. | Ins. || New Hampshire—Con’d ° ° Ins. | Ine. 
eos) 44) —41] 43) 1.75! 17.5 || Norfolkt 68 | —10 | 2.54) Durham ............ 72/| 11/ 41.4) 38.47 1.8 
Glendive 42) 12.0) 2.00| 20.0 || Norman................. | —10 | 80.8; 1.27 0.5 | Graftont ......... 0 | 36.9; 3.69 1.0 
Greatfalls+......... 61 | —22/| 14.6/ 1.54) 15.4 || North Loupt............| 76 | —11 | 25.5) 1.12 |...... | Hanover ....... eos 65 6 | 2.30 4.0 
15.5 | North Platte.... .... 1.1 || Keene ..... 7 | 89.6) 2.387) 2.0 
Helena. .......- 31.7 | Oakdalet................| 72|—15/20.8| 2.66! 10.8 || Lancaster .. 64; — 6 34.5) 8.64) 9.7 
Hogan | —25 | 14.6/ 2.54) 18.0 || 70 | 33.7) 1-38) T. || Nashua ......... 69 2.52) 2.5 
49) —39 4.6) 8.65 | 86.5 |) Omaha 0.1 || Newton oe 69 12 41.0} 3.22 8.0 
Lewistown 66" 19.0% 2.43) 24.0) O'Neill cscs 69 | —12 19.0} 1.37| 14.2) North 69 | — 37.1) 5.20 8.0 
Libby t G2) —27 2.5) 8.61) 56.3 | eola 2.55 2.5 || Peterboro ......... 66 4| 39.3) 2.40 1.0 
Livingston ....... GO | —13 | 23.0) 1.56 | 15.6 || Ought T T. || Plymouth 67) —1| 5.26) 5.5 
Manhattant....... 64 21.1) 1.45) 12.0 | 74 | —10 | 27.1 68 8 | 37.8) 4.01 2.0 
Martinsdalet..........-.| 65 | —28 20.4/ 2.10 21.0 |) Palmer d...... 1.2 3.5 | Stratford 68 | — 2/ 37.1) 38.60) 10.0 
52) —21| 16.9) 3.47 | 24.3 1.72 0.5 |) 8.56) 2.0 
Miles oss 13.7 || Ravennaa............... 82 | —10 | 27.8; 1.30] 2.7 West Milan — 35.4; 3.38; 7.0 
1.65/ 16.5 | $1.0] 1.45 |...... 
St: Mission ft . | —11 | 1.74]...... || 0 | Allaire 
St. Pauls 11.0} 1-55) 15.1) 27.6 | 2.00 2.5 || Asbury Park 28 47.3) 2.18 8.0 
nase 58 26.0] 7.06|..... 29.5] 2.04] 4.01] Atlantic 4.5 
58 14.4| 4.67| 46.7 0.48| T. | Barnegat 24 52.3] 1.87] 2.0 
Virginia Cityt 58 22.4 1.84) 18.4 |) 19.4 2.00; 14.0) Bayonne % | 48.5) 2.80 6.0 
2.15 | 21.5 || 1.29; 4.0) Beachhaven 28 | 49.1; 1.40) 3.0 
1.90 | 19.2 || 3.05 1.0 || Belvidere .. 19 | 45.1} 4.50 )}...... 
| 22.7; 0.50 5.0 || Beverlyt .. 25 | 49.4) 3.12 3.1 
19.1} 2.00] 20,0) 30.7| 1.29] Billingspor®*i | 47.7| 3.48) 1:8 
1.10) 11.0) 18.8 | .0.92 | 13.5 | Blairstown . 21/| 44.0) 4.40) T. 
Alliance *! 68 24.1 0.39 3.5 || 23.6| 2.79 Boonton.. 20 | 45.8) 4.08 1.7 
Ansleyt ....-- 79 26.2) 0.80 3.0 30.7 | 1.85 }...... | Bridgeton . 29 51.4) 2.37 1.0 
Arborville* i 3 30.5) 2.35) 1.0 Camden ... 25 | 49.0) 3.01 3.0 
Ashland at..... 72) —2/ 81.1] 1.88] 0.5 | 1.91 |...... | Cape May .. 2 | 52.1) 2.15) 38.0 
Ashland 70 | — 5 30.1) 1.85 0.2 31.1) 1. Cape May C. H. 28 | 52.4 2.05 2.0 
79 | —11 | 23.4; 1.12 1.0 29.4 | 2.13 1.0 || Charlotteburg... 15 | 45.6) 5.68 1.0 
Auburn *ti 74|— 4) 33.8) 1.26) T. 1.24] T. Chester 21/ 44.8) 5.36) 3.0 
1.70|..... | Tecumsehdt 1.% | T. Clayton 26 | 49.7 | 2.00) 1.0 
Bassett ...... 61 | —18 | 16.8} 1.85) 12.0 Tekamah................ 73 | —8/| 2.6) 2.40 5.5 || College Farm t ..... acess 25 | 48.8) 2.95 3.5 
Beatrice t ........- 68) —-1/ 83.7) 1.26) Thedford *! ..........++ —20/21.7/ 1.15] 9.5 Deckertown 19 | 45.4] 3.62]...... 
Beaver Cityt .......- 85 | —10 | 32.0/| 0.38 2.0 | Turlingtont OF | — 27-7) 1.57 | T. || 12 | 44.2 | 4.45 2.0 
Bratton ........ 75*| — 1 30.2% 1.0) T Valentine t... 55 | —18 | 18.5 | 2.57] ..... Eee Harbor City ...... 23 49.4) 2.13) 2.5 
Brokenbow*'...... 75) —11 | 24.8) 0.30 3.0 | Wakefield 006 3.17 9.5 || Elizabetht 7 24 | 47.5) 2.35 8.5 
1.85 |...... || Wilber®!.......... 68 1.55) T. Englewood ............. 74 18 | 45.2) 2.94 8.5 
Burwell*'........ 58 | 21.2} 0:70 || Wilsonvilie*1 80 | —13 | 82.1 | 0.27) 0.5) Franklin Furnace....... 70| 4.00) 
7 | —12 | 25.0| 0.20 3.0 || Wisner ............- 3.00 6.5 Freehold .......... 74 26 | 48.8 | 3.66 )...... 
Central City*® ...... coos] 8B] — 2] 28.6) 2.10) 1.0 || Woodlawn SOE | Friesburg B27) 1.5 
Chester 70) —1/ 29.9) 1.75) T. 72) —2/ 20.5) 1.40}...... Gillette ..... $060 2.77 5.0 
2.2) 2.23 0.5 Nevada. Hammonton. ....... 2.24 2.5 
Cornlea.. 2.38) T. 61 0 | 36.5) 0.41 3.5 || 70 20 | 47.2 | 2.56 2.0 
Creighton . 19.6 | 2.57| 18.0) Battle Mountain*!......; —6 | 35.2) 0.85 0.5 htstown - 25 | 48.1 | 3.28 5.0 
30.9 1.58 1.5 | 63 | —15 | 31.9} 0.90 4.5 Imlaystown.... .... 24 50.2) 3.05 2.3 
0.10 |...... || Candelaria .... .........| 72 8|43.2) T. | T. | Sanetion 
0.05 0.5 || Carlin 67 | —16 | 82.0) 0.17 1.5 Lambertville ..........--| 72 47.2) 4.01 4.8 
27.0 | 2.60 1.0 | Carson City.. 71 7 | 40.4) 1.53 0.4 | Moorestown V7 24; 50.2) 3.18 4.5 
0.65 |...... || Carson City (W. B.).- 0.5 72] 28 | 48.8) 2.89)...... 
Tite 0.76 7.0 || Cloverdale *'... ........ 64 13 | 39.0; 0.25 2.5 || Newark bf 74 25 | 47.9 | 3.14 3.5 
23.5} 2.00) ..... | Cranes Ranch... 0.89 6.0) New Brunswicka...... -| % 24/ 49.0) 3.40) 6.7 
0.60! 6.0 || Darrough Ranch New 74| 47.1) 3.24) 6.0 
0.90; 9.0 | Downeyville .......---.-| 7 5 | 44.0) 0.20) T. NOWton 20) 43.8) 4.50; 0.3 
31.9/ 1.14) T. | Duckwater... .......--| 10 38.4] 0.30 Ocean City 72| 28/ 51.0) 1.43) 3.0 
29:0| 1.67] T. || o8|—7| 304] 1.60] Oceanic 74 | 3.82) 40 
2.3) 8.0. 68 | —16 | 34.8| 1.40] 1.0]) 77 | 28 |48.6| 344) 4.0 
31.6 | 0.70 0.5 62) —16 | 31.0) 1.10 0.2 || Perth 74 24 | 47.8) 2.98 5.0 
27.6) 1.04]...... Fencion 51 | —18 | 27.2) 1.44 6.0 || Plainfield.. 73 23 47.7 | 2.96 5.0 
29.8) 1.98 0.5 | Golconda *'. 68 | —10 | 39.4) RA@MNCOCAS. 2. 98 4.2 
25.8) 0.48 2.5 | Halleck*!.... 50 | —18 | 25.2) 0.89 3.5 Readington 76 
| Hawthorne a** 65 2 | 43.3) 0.75 6. Rivervale...... 72 16 | 44.3 | 3.00 5.0 
Gothenburg ...... 27.2/ 1.05 |...... Hawthorne 68 | 43.0| 0.40| 6.5) Sergeantsville*? 72 | 46.3) 4.00) 6.0 
Grand Islanda*' . 30.8] 1.81 /...... || Hot Springs *'. coool 0 | 36.4) 0.32| 4.0|) Somerville ..... 74| 20) 47.6) 8.26)...... 
Greeley ....... 2.6| 0.45| 4.5 || Humboldt*!............. 64|— 4/40.2| 1.02| South Orange 71| 25 47.0) 3.0 
Haigler*' 27.8 0.02/ 0.2) Knickerbocker Mills....| 64 5 | 38.8) 0.56| 6. || Staffordville 1.93! 38.5 
Hartington t. 20.7 3.85| 17.0 | Lewers Ranch 69 4/41.1| 3.70| 0.7 | Toms River . 7% | 3.0 
Harvard *!....... 27.4, 1.49; T. | Los Vegas....... 68 19 | 45.4) 0.24 Trenton ... 76| 27 52.8) 2.66 3.0 
Hastings*'.. 28.6) 1.36 1.0 | Lovelock *!. 62 8 | 39.4| 0.14 Vineland .. 7 | 24/50.0) 0.8 
Ha Springs t..., 606000000 1.87 13.3 || Mill City*'.. 68 | — 5 36.8) 0.70 Woodbine +e vis) 20 | 48.3; 1.70 4.5 
73 | 31.5) 1.67) T. Osceola...... 71 | — 6 | 37.4) 0.84) 0.5 New Mexico. 
1.10 |...... Palisade *!.........-. | — 5 | 36.0) 1.30 5.0 || Albertt..........+ 12 | 44.6) 0.48 
Imperial @ «+--+ 78 | —18 | 27.2/ 0.20| 2.0 || 68 | — 6 | 37.6 | 0.35 Albuqeerquet 65] 15] 42.8] 0.06 
Kearney*' ...... 70 0) 30.6) 1.55 RIVER «00 0.30 3.0 mat ..... 73 17 | 4.2) 0.27 
Kimball 72 | —18 | 90.2) 0.30] 3.0 || 68 Antec? 66) 36.2) 0.32 1.0 
Kirkwood *! 57 | —10 | 18.0/| 1.50/ 15.0 | Reno State University 69 7 38.8) 0.89 0.7 Bernalillo +.. 70 714.0; T. 
Lexingtont.........-.-- 80 —11 | 28.4) 0.28 O.5 || Buby Valley. 2.52 | 12.6 Bluewatert .... 66 0 | 37.4 y 
Lincoin?d t...... 70 0 3.8) 0.79 1.0 | St. Clair....... 70 2 | 38.6) 0.37 Chamat......... —11 | 35.0) 2.15) 14.5 
LIMCOIM € 72|—1/ 30.8) 1.48/ 2.0 || San Antonio............ 61 5 | 36.2) 0.30| T Deming *® 23 | 52.7 | 0.25 
Lincoln d .........+++ 69) 82.4) 1.84] 2.0 Sodaville...... 73 9 | 42.4] 0.12 East Lasvegast......... 72 41.7) 0.02) 0.1 
7 | —22/| 26.6] 0.60} 5.0 || 88) 27.7] 4.29] 19.0 Eady 87 | 27 | 56.0) 0.00 
Loup —10 | 20.1 |...... Tecoma*!.. 0.40 1.0 || Bnglet 17 | 46.0 | 0.15 
Loupd 73 0.64 2.0 || Toano*®! 58 | —14 30.6; 1.75| 10.0 Espanolat..............| 5 | 30.4 T. 
—12/ 19.2 1.47 14.0 || Tuscarora..... 53 —13 | 30.0 3.2 4.2 Fort Union ............+.- 74 0 | 38.8 7. 
McCool ....... 00060 0.91 -| & 8 41.2) 2.0] T. Springt........ 74 8 | 43.0; 0.04 
Madison*'...... 80 | 2.85 || Wadsworth -| —2| 36.8) 0.44) T. 12 | 49.0| 0.44 
Marquette cece 1.65 O.8 || Wells 56 | —23 | 30.1) 1.18 3.3 Hillsboro coves 72 18 | 47.5 | 0.01 
Milford ........... 2. 0.5 || Wimmemucces ........ 3.0 || Labellet....... 61] —19 | 30.0| 0.51 5.1 
Minden a*!..............| 75 |—10/ 27.9) 1.77| 0.5 New Hi 73 15 | 49.7 | 0.00 
1.64 |...... Alstead 66 9 | 39.4) 2.78 1.5 || Lordsburg *®............ 68 24 | 49.6 | 0.20 
Nebraska City at........ 74 | — 4° 30.9¢) 0.92) T. Berlin Mills ............. 65 | — 9 | 31.8| 2.09 5.0 72 11/43.8; T 
Nebraska 72 1 | 32.0/ 0.87 |...... || Bethlehem ........:..... 65 36.6) 2.68 9.0 | Lower Penascot .......- 78 15 | 49.2 
Nemaha*! .......... — 2/ 81.9) 0.70; T. Brookline *! ...........+ 72| 12/42.7) 3.11 1.0 | 57 | —12 | 20.6) 1.06/ 65.5 
Nesbit 28.2] 0.20] 2.01] 71 14 | 41.2 | 2.97 | 2.0" 8 | 38-41 0.20; 2.0 
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Taste II. Meteorological record of eoluntary and other cooperating obsereere—Continued. 


Temperature. " Precipita- Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit.) (Fahrenheit.) tion. (Fahrenheit.) 
33 -| 3 $s ics 
& 
New Mexico—Cont'd. ° ° Ins | Ine. New York—Cont'd. ° Ina. | Ins. North Dakota—Cont'd.| © ° Ins. | Ine. 
Puerto de Lunat........ 75 9 45.6) 0.10 1.0 | Skaneateles........ 2.78 | New England Cityt...... 50) —12/ 15.5) 2.80) 28.0 
Raton 65 0 | T. South Canisteo.......... 70 14 | 43.0) 1.8 2.1 | Oakdalet....... 47 | —18 | 10.4/| 2.30/ 23.0 
Rincon? ........ 75 19*| 0.12 Southeast Reservoir 8.38 |...... | Portalt...... | 3.8 |....... 20.0 
Rosweil t..... 14 | 4.4) 0.00 South Kortrightt....... 67 13 | 2.83 1.0 | Powert....... 34 —2411.5/| 1.83) 16.0 
San 18 | 48.9 T Straits Corners.......... 67 18 | 41.2) 2.95 4.0 | 32 | —25 6.0} 3.30) 83.0 
Shattucks Ranch 72) 10/ 47.0) 0.17) T appingers Falls 2) 45.4) 3.17 831 | —80 | 4.6 
70 16 | 45.4) 0.00 Warwic 3.67 |...... Universit ogee 41 | —25 | 10.5 | 2.10/ 21.0 
Springer . 73 | — 2 | 37.0 T. T Watertown 13 | 41.2) 4.42 Valley City 1.20] 12.0 
alley Ranch T. | T Wahpe 15.3 | 0.75 | 7.5 
White Oaks t 65 12 | 43.1) 0.34) Waverlyt.. 71 18 | 44.4) 2.58 3.3 Wildricet? 9.9) 1.6) 16.0 
New York. Wedgewood 69 17 | 42.2 2.08 2.0 | Williston ......... 20.5 
Adams «+. 2.80 Westfield.. 70 44.8) 4.81 1.20) 12.0 
AGGIBOD 76 44.3) 0.88 0.2 || Westpointt . 73 45.5) 5.10 0.8 5.6 1.07 |...... 
voce cccleases asses Willet spoint 73 23 | 47.1) 2.62 0.3 
AiD@DY 0.1) Carolina. | 1.77 0.8 
67 16 41.1) 2.15 4.5) Asheville? 73 21 50.8 | 5.57 | 4.0) 3.16) T. 
Angelica 68 18 41.6 2.08 3.0 || Beaufortt............... 75 36 | 61.5 2.58 41.9) 2.18 0.2 
4.6) 2.00; 2.5 || Biltmore t............... 74) 22) 50.5/ 5.57 45.0} 3.18| 1.0 
Arcade | 16 | 41.2 | 3.68| 6.7 || Bryson 1.65/ 0.1 
70; 18) 41-2) 1.82) ..... || Edentont...............| 30] 57.0) 3.76 Bangorville....... 43.2) 2.34) T. 
Baldwinsville es 69 13 | 42.6 3.07 Experimental Farm ....; 78* 54.8*| 3.58; | 4.06 
74| 4.60) 4.0|| 4.76 Bellefontaine ........... 45.4 | 0.98 
Big Sand OD, | Payetteviliet ............ $8 | 26|87.0| 2.51 Bement...... 2.84| 1.0 
Binghamton t .......... - 19 | 43.6 266) 1.0) Flatrock ................ 28") 48.8!)...+... Benton Ridge...... 73] 9 /44.4] 1.96] 
Binghamton W. B Goldsborot ............. 28 56.8) 2.51 Berlin H 72 BB 
Bloomville .......... «+. 70 10 | 4.0 3.86 0.2 | Greensborot ............ 79) 4.11 Bethany ....... 71 14 | 47.3) 3.63 
Bolivar .. 41.5%) 1. T. Hendersont......... coset 28 | 54.4) 2.04 | Bigprairie ...... 70 12 | 43.4; 1.67| T. 
Boyds Corners 6660606 8.96 | Highlands .......... 15 | 47.8 | 11.74 Binola ......... 73 17 | 46.5 | 2.06 3.0 
Brentwood ........ 72 19 | 46.2) 5.10 5.5 || Horse Covet .........:.. 69 | 50.8 | 12.15 Bissells 17 | 45.0) 2.04 2.9 
Brooklyn cool 23 48.7 3.06 5.0 | Jacksonvillet... .. ese 85 27 | 58.6) 3.51 Bloomingburg. 74 13 | 46.3) 3.35) T. 
Buffalo ..... ads 0.2 | 51.4| 6.61 | Bowling Green .. 11/42.9] 2.00)...... 
Canton — 37.0°| 3.26 5.0 || Limvillet 64 45.2; 6.74| T. | Cambridge..... ....... 73 10 | 4.0; 3.52 )...... 
Carmel 7 17 | 43.6) 3.48 2.0 || Littletont...... 77*| 58.5¢| 2.33 Camp Dennison. ..... 71 16 | 47.0} 3.88/ T. 
4.2) 3.46/ 0.8) Louisburg t.. 7 | 2.8 | Canal Dover............. 71| 15/440 2.91 /...... 
Charlotte *™ ...... .... 64 GAS | 51.0 | 10.21 Cantont...... ose 75 15 | 45.7) 1.94) T. 
Oherry Creek .... olegeese 4.00 |...... arion fire 26/1 54.8! 9.60 Carroliton...... 71 14/| 45.0! 2.64) T. 
Cooperstown t ...... 17 | 41.1) 3.56) 06.1) Mocksville .............. 83 | 380 57.6) 5.59 8.07 |...... 
68 19 | 42.8 8.17 cove 4.04 Celina ......... 18 | 46.5; 1.46 }...... 
De Kalb Junction.......|.... 2.76 |..... || 76 | 55.8/ 3.37 Cherryfork 78 11 | 45.2) 4.20/ T. 
Dewater 9.38 |...... | Morganton*t! ......... 70 | 48.1 6.47 Cincinnati. T. 
Easton ...... 4.30 |...... Mountairyt ............- 74 24 51.4 7.06 1.0 Circleville? . 75 17 | 46.8) 1.74 
Elmira 73 2 4.2) 1.40 Mount 76 27 | 55.5) 4.61 | Clarksville ..............) 13 | 46.4) 3.82 
Pleming .. 70 18 | 44.0) 2.88 2.0 |) 8.71 Cleveland .......... 70 20 | 45.2); 2.33 1.0 
Fort Niagarat . 70 20; 44.0) 1.86 )...... | 86 36 | 63.1 1m Cleveland b ............- 70 14/| 45.2) 1.59) T. 
Franklinville.. 67 17 | 41.8) 3.18) 4.6)) Oakridge odes 74 2 | 53.6) 4.44 Cleveland (W. B) .. 0.3 
Friendship . 69 18 | 42.2; 2.29 1.6 |) 2.25 10 | 44.6) 3.80) T. 
Glens Falis.. 66 13 40.2) 1.0 56.5) 2.40 43.9 | 2.38 5.0 
Haskinaville ..... ......|..+ 1.46 |...... 54.2] 3.65 46.8 | 3.12) T. 
Honeymead Brook 69 | 41.8) 2.24 2.0 |) 3.78) DM DT 1.78 |...... 
Humphrey t..... 16/ 41.6) 298| 9.9) 55.9 | 4.35 43.6 | 2.05| T. 
Ithaca ..... 2.00) 58.2 5.29) 2.0) 45.4) 2.26) ..... 
Jamestown 7 18 | 42.8) 3.70 7.0) 56.4) 3.05 De 4.1); 2.70; T. 
Lake George 66 13 | 41.2); 5.18 2.0 | 52.3 | 10.76 — 44.2) 1.% 0.5 
Lebanon Springs 65 12 40.6) 3.15 2.0) 58.5 | 4.22 Fairport Harbor *™. oe 72 | 46.9 
68 18 | 42.6; 2.12) T. 53.0) 4.39 | Fayetteville............. 70 14 45-4) 5.50) T. 
66 39.0) 5.23) 13.0) 59.6 4.89 Findlay.... ee 74 1.14) T. 
70; 3.24 1.5 58.6 | 4.27 Fosto 11 | 43.7) 1.76) T. 
adison Barracks t..... 69 12 | 41.2) 2.96 6.0 60.9 | 4.07 Frankfort 71 16 | 46.8) 3.60| T. 
Manhattan Beacht.....| 71 26 | 47.8) 2.10 6.0 | 52.2) 2.55 Garrettsville 17 | 44.8) 1.95 2.0 
Mohonk Lake........... 64 4.79| T. | 55.6) 4.94 Granville 73 14 44.2) T. 
Mount MOrria « 2.60 T. || Wash Woods +. 2.30 ratiot 71 15 | 45.0) 3.48) T. 
Nowark Valley | Waynesvillet .......... 71 21) 6.20 Greenfield... 68 22 | 47.9| 5.40 )...... 
New Lisbon 68 M4 | 39.6) 2.96 2.5 || Weldont......... 23 | 562.9) 1.79 Greenhill .......... 48.5) 1.46 0.1 
3.8  Wilkesboro*...... 23 50.0) 4.40 Greenville ........ 67 2.73) T. 
North Hammond t...... 64 12 | 41.1) 2.381 3.5 || or Hanging Rock...... os 18 | 49.2) 2.98 
North Lake ....... 61 6 | 36.0) 6.21 2.0 || Amenia ....... 32; 8.8/ 1.67; 16.5 || Hillhouse................ 73 16 | 43.0) 4.0 7.0 
Nomber Fourt..........| @ 7 | 87.2) 11.5 || Ashleyt..... 11.4 Hillsborot...... 76 15 | 47.6 | 4.58) T. 
Ogdensburg ............. 70 11 | 39.8 | 2.58 81.0 |) Hiram 16 | 43.2| 1.97 2.0 
Oneonta ......... 7 | 45.4| 2.20 1.68 ]...... 70) 16/442) 2.30) T. 
Oswego........ 5.6 || Churchs Ferry .......... 40 | —28| 48) 2.30) 2.0 Jacksonboro ........+.. 71 11 | 44.4) 2.70 
Oxford 65 16 40.1) 2.66 Coalharbort .... ....... 32) —21/| 5.4) 3.17| 31.7) Kentont........ 73 10 | 44.2) 2.29) T. 
07 18 | 41.2 | 38.60 |...... Dickinson t............+. 82) 2.65) 2.5 Killbuck............. 71 11 | 43.8; 2.84) T. 
Perry City..... | 141 41.0] 2.44) 6.0] Ellendale . 3.40) 34.0 | Lancaster .. 71| 44-4] 8.87 |...... 
Phoenix........ || Faleoner ..... .......... | —87| 6.8 |.......)...... Leipsie ...... 71 41.5) 1.74) T. 
0. 9B | PROT —82/| 8.6) 0.70)...... Levering. 70 6 | 40.6) 2.62 )...... 
Pitteford 71 18 | 48.1 2.38 4.0 || Formant ................ 37 | —28/ 10.8) 1.07| 2.2) Logan...... 10 | 47.3) 3.68) T. 
Barracks?..| 64 6 38.9 2.19)...... | Fort 45 | 10.6) 3.60) 36.0 || Lordstown .............. 73 15 | 44.0| 1.0 0.5 
Port J Servis... 68 18 | T. Gallatin t.. 33) 7.0) 1.81 18.0 | McArthur ....... .......- 74 16 | 45.8) 3.64) T- 
Potsdam ........... 3 87.1 | 2.0 3.0 || Glenullin ................| 5.6] 2.40) 24.0 |) MeConnelsville 3.14; T. 
Poughkeepsie ........ -+| TW) 16/48.2/ 1.45) T. || Graftont.......... 32) 2.50) Mariettaat...... 9.98 
74 18/| 4.8; 2.91) T. Grand Rapidst...... 3.40) 34.0 Mariettad....... 73 22) 47.8; 2.92) T. 
9.98 Hamilton.......... ....- 37 | —82| 7.4] 2.92) 16.2 | | 44.7 T. 
Rochester .......... 5.5 | Jamestownt ............| 35 |—20/ 10.4/ 3.50) 35.0) M 15/468) 21.95) 1.6 
64 11 | 39.1 | 5.06 ce 4 | —30 | 12.0 | Milfordton 72 10 | 42.6) 3.07; T 
70 4.2 92 3.2) McKinney ‘ 33-30) 1.80/ Milligan.................) 15 | 46.1 | 2.9 
St. Jobnsville 9600 2.45 1.0 || Medorat. ...... —81| 9.2] 1.02) 13.5 |) Montpelier ...... .... 68 18 | 40.1| 2.338) T. 
Saranac 6) —1/85.8/ 2.80) Miltont....... 34|—27| 6.6) 2.00| 20.0 | Napoleon...... 11 | 42.4/ 2.41) T. 
Setauket? ............... 9/484) 3.21 8.0 | 9.6] 0.74| Neapolis....... 1.99) T. 
BROT WOOT NapOleomt 38'—25!' 6.6] 2.60! 2%.0' New 17 | 46.7! 3.85 |...+++ 
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ta- t : Temperature. | Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
= 
| 
| 
| 
° ° Ins. ° | ° ° Ins. | Ins. 
| 70 | Ins. Hubba 8 | 20 3.06 3.6 
76 48.4, 4.28 2.0 
“74 9 73 19 | 46.0) 4.51 2.0 
North Royalton......... 70 15 ROENOVOD 22 | 62.384 |...... 
13 68 18 | 0 
70 17 | Salem Corners..........| 74 4 6 
74| 12 | 2] @ 0 
71 12 | 71 16 | 42.4 2.87 8.0 
17 | 47.2) ......| 4.0 
Ridgeville Corners......| 77 11 | 15 | i 2.0 
Ripley 79 | | South Bethlehem .......| 73 26 | 
ccece 72 12 || South Eaton ............ 71 21 | 
. 74 15 .. || State College............| 71 21 | 
16 7 22 | 
.0 71 10 75 21 
74 12 74 19 | 
74 16 71 16 | 
6) 9 | T. |i | 70} 19) 
16 | T. | 23 | 
_* 72 12 2.2 Rhode Island. | 
67 14 | Brie 3 
72 9] Kingston 7 18 | 
3 WAITED 18 Providence @............| 70 21 
Wauseon 70 12 Providence 6 ........... 71 20 
F 7 16 4.9 South Carolina. 
15 | 1.1 Batesburgt.............| 88! 87 
Woostera ...............| 69| 18 Blackvillet ............ | 50 
Oklahoma. cesses || 27 | 55 
80 7 Cheraw at .........-.. |, 38 
81; 6 0.5 | 96) 26 | 85 
Fort Renot............-| 81) | T. 80} 28 | 
Fort 88) 15 | 83 | 33 | 
Guthriet ................| 12 | 8.5 || 87 | 28 | 
Pondcreek t.............| 6 she 
Prudencet .........--..| 8&8 8 | 84 34 
Sac and Fox Agencyt..| 10 | Longshore t .............| [7 33 
Stillwatert..............| 12 Mount Carmel 
Ashland d................) 70 15 -| 84 81 | 
T. -| 88 33 
8 | 80 | 56. 
60 24 ae 
59; 18) | T. || Society Hillt............| 79 | 30 
62 | 5.0 || Statesburgt.............| 35 
Cascade Locks ..........| 64 78 | 36 | 
Corvallis 59 || Winnsboro ..............| 82| 34 
Dayvillet................| 66 0.4 84 82 
66 0.5 | 78 35 | 
Falls 
Forest Grove............| 60 | —15 | 
Fort Klamath.... ......| 55 | —14| | 52 | —15 | 
Gardiner ......... ......| 21} 60 | —26 | 
56) 11 | | 4) —17| 
—3 | 14 54 | —10 
67 15 | ¥ «+» || Castlewood t ..........- 464 | 
60 |—6 T. || Chamberlaint...........| 49 | —16 
| 
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Temperature. Precipita- Temperature. 
tion. (Fabrenheit.) tion. 
$ 
° 
South Dakota—Cont'd Ins. Texas.—Cont'd ° © | Ins. | Ins. © | Ins. | Ins. 
0.9 Childress 14 0| 0.64 Bennington ............. 68 16 | 42.1 | 2.61) T. 
Edgemont... .... 0.57 Coleman **..... 20 2) 0.41 Burlington t.............| 66 12 | 42.0) 2.43 3. 
Farmingdale ...... 0.9% College Station......... 1.45) T Chelsea t........ 62 3.0 4. 
Paulkton | Colmesneil 4.27 Cornwall ...........+. 65 10 | 41.0) 2.58 4. 
Flandrean 01 8.8 || Columbiat.......... 64.7) 4.17 Enosburg Falis....... 66 39.0) 3.58) 5. 
Forestburgt .. 18.2 Corpus Hartland t.............. 69 3 | 38.0); 3.52; 2. 
Forest Cityt... | 28.0) Corsicanadt ............| 18 | 55.6) 2.21 Jacksonville ............| 61 15 | 37.9 | 3.67 1. 
Fort M 1.27 | 11.6) Cuerot....... & | 0.79) T. 4. 
1.9 | 12.0) Dallast ... 81 2 54.0) 1.06 orwich ..... penese 0 | 37.6) 3.01 3. 
Goudyville *t!...... +++. 2.58 | Danevang t 8 | 33 63.4/ 1.72! T. St. Johnsbury ...........| 62) —3| 37.0| 3.45| 8. 
Green wood 1.68 || Dublint ... 53.4) 0.48 Strafford *t! ......... 63 8 36.0) 3.35) 5. 
Hotoh Cityt..... 0.92 | Duval*!... T. Vernon **... 68 11 | 41.7 | 3.86 1. 
Howard f...... 1.4 | Estellet . 21) 0.88 ells ....... 66 11 | 39.4) 3.36 1. 
Huron | Forestburgt 81) 2/526) 2.40 Woodstock ....... 68 37.8) 3.20) 2 
Kimball t..... 1.74 | Fort Brownt... 89 8 68.0) 4.09 Virginia. 
condos 1.90 || Fort Clark........... 82) 61.8) 1.07) T. Alexandria........... 21/40.7) 2.49) 0. 
2.88 | Fort MeIntosh........... 27 | 62.4) 0.76 4.0 | Ashlandt....... 81 2453.1! 2.42 1. 
Menno 1.41 Fort ese 91 2 | 68.0) 0.42 || Barboursville .. 74) 26) 4.02 1. 
Millbank ..... 6.00 Fort Stockton........... 0.28 1.0 || Bigstone Gapt...........| 7% 18 | 46.6 | 4.48 0. 
| 16. 1.22 | Fort Wortht........ 18°) 56.2°) 1,97 Birdsnest *t'...... 80 32 35.4) 1.9%) T. 
1.00 | 81 2% 57.4) 0.41 Blacksburg.............. 72 19 | 47.0 | 4.52 1. 
Oecelrichs 2.45 Gainesvillet............. 83 2253.38) 4.3 Buckingham t.... ... 75 16 | 49.0 | 3.79 T 
Parkert .. 18. 2.37 || Georgetown*!.........../ 80° 26°) 53.6! 0.29 Burkes Garden.......... 6 44.2) 6.16 
Parkstont 15. 0. 60 Golindo..... 0.75 Callavillet .............. 77 | 52.8) 1.98 
...... 20.1 || Graham ......... «+++. 19)| 53.0)) 0.55 Christiansburg 3.72 
Plankinton 0.9 | 17.0 || Grapevinet.............. 53.2¢) 1.54 Clifton Forge ........... 44.6) 5.56 
Rapid City 10.6 || Hale Conter?............ | 51.0) 0.45 Dale Enterpriset........| 73| 20| 47.8| 4.30 
Rochford... 2.00 | 20.0 || Hallettsvillet ........... 62.7/ 0.97) T. Doswell ......... 49.8) 2.10 
Rosebud ¢ .... 20.6) 1.60, 16.0) Haskell.... .... 13 49.2) 1.600 Fredericksburgt........| 75 51.6| 2.60 
St. Lawrence? ......... 13.4) 1.65 18.0) Henriettat . 18 | 53.3) cece 2/52.8) 
Silver Cit 1.55 15.5 || Houstont... 38 | 65.0) 1.99 Grahams Forge .........|. 714) 214 46.84) 4.77 
Sioux Fallst 18.2; 1.97 | 8.8) Huntsvillet 61.2) 2.42 Guinea ..... ce 2 | 55-9) 3.97 
Spearfish 21.2; 0.78| 11.8 || Kent.......... 0.14 7% 88 56.4) 2.17 
Tyndall 19.2 | 1.10) 11.0) Kerrvillet........ 56.6) 0.36 70 10 | 47.2) 5.16 
atertown ... 1.20) 12.0) 58.6) 0.18 7% | 50.9) 5.35 
Webster 8.8 | 2.24/ 18.1 || Liano®t ®............ 58.0) 0.40 
Wentworth f ............ 16.2| 1.58 8.0) Longview? ...... qaee 60.0 | 2.15 78 | 52.8 
Yanktonf........ 19.8 | 2.29 Lulingt ..... 62.8 | 1.17 76 2451.0) 2.47 
Tennessee. Menardville .......... 58.0 |...... 254) 49.04) 5.60 
Andersonville *' ........ 50.6) 6.40 Moore Station.......... 63.8 0.02 Nottoway t.......... ...| 8 | 2% 54.8) 5.59 
Ashwood 53.3 7.60 Mount Blancot'.. ..... | 46.8 | 0.08 Petersburgt...........-| 29/55.8/ 2.53 
Benton (near) t 53.4) 5.89 0.00 uantico ......-. 28 | 49.5 
livart... 51.7 | 7.20 61.8 | 3.39 ichmond (near)t.......| 88 | 2% 55.3/| 3.27 
Bristol ..... 48.2) 5.47 1.8 Rockymountt.....,...., 74) 30) 54.6) 5.60 
Cagle*!...... 3.1) 4.91 55.2) 1.87 Salemt ..... 80 30 | 55.5) 5.16 
Cart + 8.01 71.3) 1.06 Saltville 21 | 48.6) 5.42 
Clarksville 8.47 52.4 1.57 Smithvillet.............-| 73 | 20/| 58.4! 3.49 
Clintont... 7.41 0. 32 Spottsvillet............-| 77) 52.2) 1.97 
Cookeville.... 53.0) 5.89 pees 0.45; 0.5 || Stanmardsvillet........... 7 | 20 | 5.34 
Decatur f......... 7.50 0.70 Stauntont..... 52.4) 5.01 
Dyersbu oes 51.1) 5.66 89 T. T. Stephens Cityt..........| 75 | 2.92 
Elizabethtont........... 1.7) 4.67 eo} T. Sun FW 28 | 53.4) 2.92 
Elk Valley *'... 49.8) 5.50 82 0.530) 2.0 ee 7% | 2 52.2) 2.57 
Fairmount*!......... 49.9) 7.66 0.47 28 | 52.4 |....... 
Florence? ...... 62.2) 8.78 San Marcos dt........... 0.56 79 14 | 48.8 3.20 
Greeneville t ..... 74 51.7 5.51 Sierra Blancat.......... T. 
Harriman........ 75! 51.5°| 6.86 Stafford 4.06; || AMACOFEES eves 6.16 
Hohenwald t....... 50.8 | 6.41 Sulphur Springs? ....... 2.54 . 15 
Jackson 76 561.2} 6.19 0.65 Blaine t poses 54) — 3 30.5) 9.32 
Johnsonvillet ........... 8.42 0.93 e t es 4 | —14 | 12.9 
Jonesboro *t! 71 49. 5. 66 Weatherford t........... 0.91 Centervillet........-....| 62) —24/29.8/ 7.29 
Liberty? ... 58. 7.56 Wichita Falls t.......... 1.98 5 | 36.7 | 12.19 
6.08 Colfax t 62 | —10 | 30.8 | 6.16 
Lynnville*? 7% 51.4 6.67 Utah. Connell 70) —17 | 38.0 
oKenzie*t!.... 74 50.6 | 6.21 Alpine City .... 1.40) 2.0 57 12 | 37.0; 3.60 
73 53.2) 8.41 Blue Creek **............| 60) 0 82.6)...... || Bas 14 | 7.72 
72 9.76 Brigham Cityf ...... 2.32 Ellensburgt.............| 68 | —29| 3.45 
79 4.90 cee 71 38. 0.08 Elma .......+++ @& 5 | 41.0 | 11.61 
7 2.3) 6.69 COPIMMO® 37. 1.19 4.5 || Port Camby...... 
76 54.9) 6.79 Fillmore 7 38. 1,17 Fort Simcoet.......... 61 | —10 | 6.89 
78 52.2) 6.98 Fort Duchesnet......... 58 30. 0.20; 2.0 || Fort Spokane ...........| 71 | —25 | 27.2/ 3.20 
Riddletont .. 74 51.6 | 7.57). | Giles t 66 35. T. Grandmoundt ..........| — 5 | 34.6 | 14.08 
kw 9.23 Grover t.. 63 338. 0.30; 38.0 Hunterst.. .............| 54) —18 | 22.4) 4.76 
Rogersville t 74 50.5 5.30 Huntsville 3.49 1.0 || Kenne 73 | —12 | 1.50 
Rugby*'. 72 49.3 6.02 | Levant 62 34.8 1.58| 11.0 || LaCenter 58 9 | 87.8 | 14.28 
St. Josepht 738 53.3 7.44 62 29.0; 0.34; 2.0 | Lakesidet 68 | — 3 27.6) 3.00 
Sewanee 73 48.9 6.71 ee 65 $4.1) 1.97 |..... || Lapusht 54 14 | 37.2 | 14.51 
Springdale *! sO) 52.0; 3.79 | Mammoth t ........ ..../ 58 33.5 1.09) 10.5 || Loomist... 68°) —11¢| 24.8*| 2.66 |. 
ellico Plains t 7 | 53.0} 5.32 Mantit 68 83.8 | 0.30; 3.0 || Madrone*t!. 56 8 | 37.8 | 11.86 
nton ...... 50.6 | 8.37 | Millvillet........... || Mayfield t. .. 56 8 | 36.3 | 16.19 
Tullahoma 7 530.8 | 6.32 MOOD 89.4; 0.30| T. Montecristot .... 50 | — 1/| 30.8 | 17.50 
Union City t............ -| 30.0) 5.67 | Mount Pleasant *t’...../ 60 33.1 1.75, 11.0 || Moxee Valleyt......... 67 | —22 | 29.7)| 1.61 
Waynesboro * 73 58.3) 5.17 60 36.6 1.98; 2.0 || New Whatcomt......... 58 34.2) 6.35 
Park Cityt .......... 27.1| 2.25| 27.0 || North Bend*!...........| 58) 10) 36.4 | 18.55 
62.85) 1.60 | 66 | 0.80) 2.2 || 56 14 | 86.5 | 7.18 
Arthar City 4.42 | Promontory*®...........| 58 90.5 1.10 8.5 | Olympiat ...cc.-c.00-.| 4 | 87.6 | 13.98 
Austin 80 57.4 | Richfield 68 36.4 38.0) Pine Hillt................ 8 9.9 
Ballinger t... | 58.4) 0.27 St. 78 40.7 | 0.26 || Pomeroyt 34.9) 3.65 
Beeville t.... | 64.3) 0.84 Salt Lake City......... 16.1 |) Port OB 
Blanco? ..... 80 187.6) TT. 66 | 82.2) 1.14| Pullmant................, 60 | —12| 2.8/ 6.81 
Boerne *t!.. 80 58.2 | 0.31 Snowvillet............ 52 30.0 | 1.97| 8.0 || Queetst...... 16 | 87.6 
Brazoria t 85 66.4) 56.26 Soldier Summitt........| 47 3.25) 82.5 | — 6 | 29.6 
Brenham t.... 86 62.2; 4.12 | Terrace*®.. 30.1 0.32 3.2 || Seattle ..... 
Brighton t........ 1.71 | Thistlet.. os 42 0.70; 7.0 5 | 36.5 
Burnet 78 86.8) 0.44 | OF 35.8 | 2.07 Silvercreek*!...........| 9| 35.8 
Camp Eagle 6.0! 0.42 52 32.1 0. 42 T. Snohomish PTT TTT 63 7 38.1 
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Waukeshat ............. 
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Temperature. 
(Fahrenheit.) 
| 
a 
Stations. . - |. 
dig 
3 5 
& 8 2 
3 
a 
alia Missouri. ; © | ° Ins. 
| Richmond .............. 28 55.2) 1.60) 
Montana. 
Ne 
Indianola *!............. 78™) 47.5") 1.87 | 
| 
Empire Ranch.......... 0.02 | 
St. Thomas. ........... 4!) 39) 6. 0.92 | 
New Mexico. 
New York | 
73 «619 | 44.0) 4,08 
Worth Carolina. 
Southerp 6 81 | 387 | 59.4) 1.91 
Vancebarg ............. 79 | 29 52.2) 1.95 
Cascade Locks......... 78 40 | 56.8) 3.85 
79 31 (51.6) 8.46) 
74| 2%) 45.2) 1.25! 
Rhode Island. 
Providence a........... 75 3249.8) 2.71 
‘en. 
Byrdstown®........ 79 82. 55.0) 0.85 
Graham ......... 11.90 
ashington. 
66 39 | 50.1) 3.32 
Wisconsin. 
72 44.2; 3.64 
76 15 | 44.7) 1.78 
City Point.. 3.16 
Prairie du Chien . TB us 2.49 
72 15 | 42.8 | 2.57 
ng. 
Bighorn 10 | 41.2 | 0.40 
Mexico 
Mexico ...... 49 | 62.7) 3.74 


& 


dail 


Livin 
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EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of 
dry thermometer. 


+ Weather Bureau instruments. 


t Record furnished by the Arrowhead Reservoir Com- 
sr in the San Bernardino Mountains, San Bernar- 
no } a am Cal., at elevations varying from 4,900 to 


900 feet. 


wT numeral following the name of a station indicates 
the hours of observation from which the mean temper- 
ature was obtained, thus: 

1 Mean of 7 a. m. -+2p. m. 


2Mean of 8 a. m 
Mean of 7 a.m 
‘Mean of 6a. m. 
5 Mean of 7 a. m. 


6 Mean of readings a aeen hours reduced to true 
mean by special tables. 
ean from hourly readin, 
Mean of 7 a. m.+2 
® Mean of sunrise av 

10 Mean of sunrise, uoon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers. 

An italic letter following the name of a station, as 
ton a,” “ Livingston },” indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 
“a” denotes 14 days missing. 


CORRECTIONS. 
nt, September, 1896, make precipi- 


October, 1896, make pre- 
80. 


Nebraska, Fremont, 
tation read 5.48 instead 
Arkansas, Arkansas Cit 
cipitation read 3.50 instead of 2 
assachusetts, South 1896, make 
precipitation -; ead 3.95, 3.95 instead of 3 


Me. 


Tween. 


+4444 


9 p. m. + 3. 


p. m.+9 p. m. +4, 


of thermograph. 
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Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. 
| 
— Cont | Wisconsin—Cont'd. | 
Southbend .............. 70 0 
58 2) 0 
| 
| @ 9 Watertownt ............ 
| 
Walla Walla. 
58 | —21 
|} 4) ) 
57 ll 
Beverlyt 76 16 | 
72 23 | | | 
Bluefield t..............-| 10 
Buckhannon @t | —14 6.2 
Burlington ¢........-....| 66 | —30 | 43 
74| 24| | 2.0 |) —16 8.8 
Sheridan ................| 72 | —18 13.5 
7% | 20) 47. | 51 | —15 12.0 
76 20 46. | 71 | —14 8.5 
| 74 | 50. 
83 | 29 
76 22 | 49. 0.1 84 43 
| 2.0 78 
| 7%) 2) | T. || Topolobampo*!.......... 86 | 60 
@ West Indies. 
78 22 | 2.86 
7 18 3.60 
| | 4.33) 7. Late reports for October, 1896. 
| 20 3.50 1.5 
| 45.8 |....... 2 || 2 
8.57 |. Alaska. 
| 97 | 46.9 |....... 66) 45.4 9.70 
| 18 1 58.4¢, 2.50 
39 | —18 | 98 | T. 
| | 104 
| | 1 0.9 
| 6/—6 Rosewood 92} 7| 1.30 
65 |—2 San Jacinto 6 | 1.76 
58 |......), Sierra Madre............| 88 9) 3.28 
| 88 1.38 | 
Illinois. 
Eau Claire Indian Territory. 
Grand River Lock.......|.. 
Gratiot 
| & 31 | 2.56 6 
88 22 56 1.55 5.0 
Harvey 66 1 38/56 2 36 
50) —18 89 | 
| Pratt 29/55.6/ 1.90) T. || 
Yates Center............| 87 | 55.2/ 4.17 
Lincoln t? |.. Louisiana. | 
itow< | Ruston 45> 65.0% 6.50 
Maryland. 
| McDonogh .......... ...| 72 34 | 53.0 |....... | 
Massachusetts. 
9. Hyde 28 | 48.1 |....... 
Waltham .... 3.28 
| | 
Oshkosh 1.33 2.5 
cece | 0.58 
Port Was 188 
0.91 
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of Hawaii, 


, 1896. Tasue IV.— Meteorological observations at Honolulu 


Taste ITI.—Data from Canadian stations for the month of Ni 


by Curtis J. Lyons, Meteorologist to the Government Survey. 


rature: 642 +9 + 3 is 74.6; 


extreme temperatures, 85° and 65°. 
abnormally high temperature and unusual hu- 


midity accompanying prevailing southerly winds. 
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Tasie VIII.—This table is now made out by the River and Flood Service, and is, therefore, published on page 408. 


O55 S05 === 95 


4 1 
9 0 
9 0 | 
9 1 
7 2 
7 0 ] | 
0 
3 
8 4 
5 2 
2 8 
7 
8 
3 
2 it 
8 1 
9 1 
2 
im 
1 1 
1 
° | 1 | 1 
1 1 1 
5 2 
1 
j fi 
) 
) 1 
| 
5 1 1 1 
1 1 1 i] 1 
1 


438 MONTHLY WEATHER REVIEW. NoveMBer, 1896 
winds from obsereations at 8 a.m m. p. ™., daily, 1086. 
Component direction from— Resultant. | Component direction from— | Resultant. 
Stations. Stations. 
Direction | Dura- Direction’ Dura- 
N. 8. E. tion. 8. B. W. from— tion. 
New England. Hours. Hours. |Hours.| Hours. Hours. Upper Lake -| Hours. Hours.| Hours. Hours 
East gob 20) n.70w. 12 || Milwaukee, 16 18 7 3 s. Sw. 21 
Portiand, Me............. 16 10 23) 17 |) WED 4 18 12 29| s. w. 18 
2 31 4 3s. Mw. 11 i) Dulath, Minn ............4. 20 R 2 Ow. 19 
Boston, Mass... ........ ove 17 21 6 33 s, 27 | North Dakota. | 
Nantucket. M Mass.... 18 22 12 22 | 68 w. Moorhead, 39 5 4 4) 29 
Woods Hole, Mass.* 5 13 6 15 | 48 w. 12 || Bismarck, N. Dak........ 24 6 17 n.19w. 24 
Block Island, R.I.. 20 19 M4 26 n. 85 w. 12 || Williston, N. Dak........... wobienn 26 11 18 18 n. ‘15 
New Haven, Conn 18 5 23) n. 69 w. 19 | ‘pper Mississippi Valley. 
Middle Atlantic States. & 19 13 30| n.74w. 18 
Albany, 16 2s 5 20 | s. Siw. 19 | La Crosse, Wis.t........... 9 10 2 w. 2 
Binghamton, N. 9 7 6 11 | n.68w. 5 || Davenport, Iowa 18 18 12 w. 15 
New York, N. 19 17 13 n.8w. 16 || Des Moines, lowa.................. 15 17 20 n. 21 w. 
Harrisburg, Pa 18 13 19 n. 45 w. 7 || Dubuque, Iowa ........ 2B 18 n. 72 w. 20 
Philadelphia, P 23 19 8 n.77w. chs 21 12 4) os. Bw. 13 
Atlantic City, N. 19 21 10 | s. 19 16 8s. 8e. 19 
Baltimore, 16 17 18 s.76w. 4 18 6 18| s. Sw. 15 
secs cece 4 28 8 s.4w. 7 | Hannibal Mo.. Ww 10 26 Cos. Gl w. 18 
15 21 22| s.40w. 19 27 12 8. Mw. 8 
ung, Va 2 “4 s.3lw 6 Missouri Valley. 
South Atlantic States. 7 11 8 12) 8s. 45 w. 6 
Charlotte, 14 30 3 Se. || Kansas City, Mo............... 20 2 13 19| 8. 72 w. 6 
Hatteras, N.C 2% 18 15 on. Sw. 2 28 15 7| 8. Be 10 
Raleigh, N. sete 21 15 17 | s. Bw. cc 31 12 23 | n. 30 w. 22 
Wilm naton, N 28 18 15 11} n. 2e. |} Sloux City, 16 4 8 10) n. Ow. 12 
Augusta, Ga....... 19 12 18 n. 7 || Muron, 8. Dak.... 11 14 21) n. 2 w. 18 
Savannah, GA....... ees 26 15 21 8| n. Be. 17 || orthern Slope 
Jacksonville, Fla. 30 6) n. 25 5 11 32 | n.46w. 29 
Fi insula. 31 18 17| n. Be. 20 
Jupiter, Fie 11 2 40 4) Se. 96 || Helena, Mont 10 16 2 8s. 8lw. 40 
Key W 20 5 46 2/ n. Tle. 46 |) Rapid 24 19 15 n.39w. 6 
pa, 34 Sie 7| n. Se. 38 | Cheyenne, | 14 0 37 on 37 
Eastern Gulf States Lander, Wyo. ......... svecuediecs 12 19 10 34 6s. 74w. 25 
Atlanta, Ga 17 18 7 6 | s. Be 11 || North Platte, Nebr... ............ 19 4 14 n. 69w. 
Pensacola, Fla 22 13 33 n.74e 32 Middle Slope 
SEMA codec 26 18 19 6) n. 20 25 12 16 39 w. 6 
Montgomery, Ala 18 9 37 8| n. ie. 2 13 16 21) n.42w. 12 
Vicksburg, 16 2) s. 83 || Concordia, Kans 30 21 5 n.45w. 13 
New Orleans, il 3| Dodge City, Kans 7 19 18 10 n. 45e, 11 
Western Gulf States. || Wichita, Kans................eecees 26 2 9 5| s. Be. 5 
Fort Smith, Ark....... 16 il 13) 16 | Southern Slope 
Little Rock, Ark 2 ind 9 29 13 12| s. 8e. 7 
Corpus Christi, Tex...... 26 19 7| n.6e 18 || Amarillo, Tex...... 32 4 4w. 14 
Galveston, TeX 15 4| s. 67e 28 Plateau 
Palestine, Tex 21 26 14 9| s. Be san ete 4 19 29) n. 22 
San Antonio, Tex . 25 w 25 n. We. 24 || Santa Fe, N. Mex 20 23 n. Be. 12 
Ohio Vi and Tennessee Phoenix, Ariz..... «...... 2 29 12 s. Ww. 31 
Chattan eon 17 31 13 4| s. 4w. 96. | 10 21 n.ale. 7 
Knoxville, Tenn . 20 il 22 || Middle Plateau. 
emphis, 10| n. 86e. 13 Carson City, Nev.......... 10 3 15 24 s. 3 w. 16 
Nashville, Tenn 17 wv 12) 8. Be. 10 Winnemucca, Ney ....... 15 19 15 s. bw. 7 
Lexington, Ky.. 14 wu 7 2% os. Ww. 23 Salt Lake City, Utah. ............ 12 23 21 19| s. We. 11 
Louisville, Ky.. 2| 15 s. 3w. 17 | orthern | 
Indianapolis, Ind 16 8 s. 47 w. 19 | Baker City, 12 34 14 s. 8w. 22 
Cincinnaci, Ohio . 10 19 7 | s. 6e. 19 idabo Falls, 16 38 2 11| s. 2w. 
Columbus, .. 13. 10 s. 4w 20 »kane, Wash . 13 26 18 16| 8. 9e. 13 
Pittsburg, Pa ....... 10 s. B Walla Walla, Wash 2 42 3 17| s. 18 w. 4o 
Parkersburg, W. Va 12 16 17| s. dw 14 North | Coast Region, 
Lower Lake Region. Fort Canb 18 12 26 n.68e. 16 
9 8 31| s.6iw 26 Angeles 2 14 s. Me. il 
x 38 8 s.2w. 29 | Seattle, Wash 19 5| s. Te. 15 
Rochester, N. Y ede 7 2s 11 34) 8s. 48 w. 31 Tatoosh Island, Wash 11 20 19| 8. Ste, 10 
Erie, Pa. 9 5 s.44w. 22 Portland, 12 24 13| 4e. 16 
Cleveland, 6 35 12 19) 30 Roseburg, Ore 15 24 14 17 | 18 w. 10 
Sandusk < 10 21 7 35 | 68 w. 30 Midd Paci Coast Region." 
Toledo, Ohio 10 8. 48w. 24 || Kureka, Cal | 15 20 20 Ve. 
Detroit, 26 8 30) 6s. Sw. 28 Redbluff, Cal 31 15 14 n.i4w. 16 
Alpena, Mich.............. 9 10 5. 26 San Francisco, Cal 16 n. 21 
rand Haven, Mich....... 19 16 17 23) n. 7 South Pacific Coast Region. 
Marquette. Mich......... 16 19 5 31) s. Sw. 25 7 18 | n. Ww. 20 
Port Huron, Mich............. | 9| 8. 24 || Los Angeles, Cal ........... .. -... | 16 
Sault Ste. Marie, Mich.............. 17 19 2 19| s. Me. San Diego, Cal ......... | 7 6 
bs 12 6 s. Ow. 26 San Luis Obispo, Cal............... 34 9 | 21 n. 27 w. 28 


*Krom observations at 8 p. m. only. From ob observations at 8a. m. only. 
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TasLe X.—Thunderstorms and auroras, November, 1896. 
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TABLE sunshine as deduced from sunshine rqsovdore, Hovember, 1896, 


NovemBer, 1896 


mate, 


Persona! esti- 


Stations. 

Atlanta, Ga.... .. 
Baltimore, Md... 
Binghamton, N. Y..... 
Bismarck, N. Dak... 
Chattanooga, Tenn ..... pp ba verses 
Chicago, Ill......- ove 


Cincinnati, OWIO 
Columbus, Japs 
Denver, Colo 
Detroit, Mich. 
Dodge City, Kans ...... 
Dubuque, Iowa ....- 


Eureka, Cal... 
Freano, Cal .... 


Gaiveston, Tex ..... osene 
Helena, Mont ..... 
Indianapolis, Ind........- 
Kansas City, MO 
Little Roek, Ark 
Los Angeles, Cal..... 
Loulaville, Ry. 
Minneapolis, Minn pee 
Omaha, Nebr...... 


Philadelphia, Pa .. 
Pheonix, Ariz...... 
Portland, Me ...... 
Raleigh, N.C . é 
Rochester, N. ¥.. 
St. Louis, Mo.. 
Salt Lake City, Uta 
San Diego, Cal .... 
San Francisco, Cal 
Santa Fe, N. Mex 
Sav annah, Ga. 
Seattle, Wash . 
Tampa, Fla .... 
Vicksburg, Miss. 
Washington, D.C. 


Wilmington, N.C ........ 


Atlanta, Ga..... cece 
Boston, Mas G0 ce seve 
Chicago, 5.20% 


Duluth, Minnt........ 
Eastport, Me..... 
Galveston, Tex... 
Indianapolis, 
Jacksonville, Pla. ..... 
Kansas City, me ote 
Key West, Fla............. 


Louisville, Ky cons 


£3: 


Percentages for each hour of local mean time ending with the respective hour. Monthly summary. 
Instrumental record. 
A.M. =. 
| 2/83 
7 | 8 | 9 | 0 | 11 1 8 3 
Hours. 
52 47 nO 51 53 33 Si 52 46 42 44 33 |... pees 152.8 | 312.2 49 
2 13 26 42 43 30 16 I. 87.1 | 301.5 2 
26 20 2 28 30 39 33 31 25 14 BE hecendolstecanicesss 76.8 | 204.9 26 
0 6 13 28 38 39 41 38 33 23 83.4) 281.0 
40 37 37 42 47 40 47 45 26 BB 110.2 | 294.9 37 
3 10 26 31 38 36 23 67.1 | 292.3 23 
17 16 39 48 38 57 5O 49 33 128.5 | 810.1 41 
62 52 6 66 75 74 76 73 65 57 ee ee’ eoe-| 196.4] 297.3 66 
28 23 28 37 46 45 45 36 35 106.7 | 204.9 36 
26 21 30 38 53 59 49 46 33 114.4 301.5 38 
19 19 28 30 a7 37 26 18 76.8 | 264.9 26 
18 16 al 3 36 35 31 26 30 83.2 | 290.7 28 
66 71 74 82 90 83 35 GB 239.6 | 200.7 80 
2 42 43 46 52 49 44 36 GB 180.7] 204.9 44 
34 42 45 38 43 41 32 25 104.3 | 204.9 35 
37 45 SS nT 64 66 71 73 76 66 BD [iwecvchesecociocess 187.2 | 304.0 62 
3 23 30 35 32 33 BB |. 82.5 | 294.9 28 
2B 33 36 33 27 26 28 78.8 | 287.2 
33 20 30 3 48 51 53 46 BB 128.6 | 297.3 
13 20 38 41 5O 58 58 65 51 140.0 4 
35 38 43 48 42 42 100.7 0 
17 38 53 59 61 68 63 149.7 .7 
49 46 46 52 56 58 58 58 53 52 BO | ae 150.3 
38 36 0 | 53 60 63 61 59 56 41 BO 1857.3 
29 2 33 39 53 Si 58 51 40 39 edbdsalecceceléovess 129.8 0 
3 10 16 bs) 39 46 41 36 2 84.2 
31 49 45 42 45 is] 28 113.3 
17 17 20 2 290 2 13 (1.2 
35 30 55 6O 66 66 60 152.7 
67 67 90 85 87 &9 so 80. 61 255.6 0 
6 14 37 46 | | 5O 41 115.3 40 
17 21 3 28 25 26 26 17 64.8 3 
15 w 29 30 26 22 21 20 64.3 1 | 
42 €2 69 77 75 val 59 48 BD 189.5 3 61 
7 32 3 36 22 18 16 Ses 70.9 .3 
35 a 50 49 50 40 138.8 -5 46 
71 70 69 7 83 85 90 80 76 246.0 78 
78 89 91 90 1 85 87 R2 68 261.0 3 85 
45 49 53 51 59 58 58 51 164.8 9 52 
19 19 20 28 B 22 60.7 .0 2 
M 75 74 75 69 66 53 36 193.2 .5 60 
49 |) 65 80 78 77 75 70 65 218.1 9 69 
34 60 68 73 76 70 66 BD 186.2 60 
TABLE xii. ~-Masinem reinfal in one hour or less, November, 1896. 
Maximum rainfall in— Maximum rainfall in— 
Date. | Date. 5 min. | Date. | 10min. 
Inch. Inch. Inch. 
|} 0,20 29 0.23 29 | Nantucket, Mass. -| 0.06 5 0.09 
| Nashville, Tenn 0.09 12 0.14 
0.12 8 0.30 8 | New Orleans, La 0.06 21 0.11 3 
0.05 21 0.15 21 | New York. N.Y 0.05 28 0.08 0.18 
ob Norfolk, Va... 0.16 12 0.18 0.27 
0.13 27 0.32 27 | Omaha, Nebr... 0.05 P») 0.08 Fs] 0. 26 
0.05 10 0.14 21 | Philadelphia, Pa 0.02 18 0.04 18 0.18 
0.01 25, 26 Pa.. 0.04 11 0.07 il 0.27 
0.13 5 0.% 5 | Portland, Me.. 0.04 5 0.07 5 0.29 
0.04 Pn 0.17 bs] Portland, 0 0.12 4 0.19 4 0.49 
Rochester, N. 0.01 21 0.02 21 0.12 
0.30 5 0.50 5 | St. Louis, Mo.. 0.14 3 0.18 3 0.39 
0.32 0.59 7 | St. Paul, Minne... 0.12 0.15 0.29 
0.13 26 0.42 26 | Salt Lake City, Utah.. Sicadonece ceed 0.10 9 0.10 9 0.15 
0.55 12 0.% 12 | San Diego, Cal. ...... 0.05 0.10 0. 
0.45 13 0. 57 13 | San Francisco, 0.08 23 0.14 B 0.55 
0.10 26 0.45 26 | Savannah, Gat........ 0.07 30 0.09 1 0.35 
0.40 7 0.93 7 | Seattle, Wash . 0.04 7 0.07 7 0. 36 
27 0.66 27 | Washington, Ik C...... 4 0.05 4 0.14 
eve |] 0.08 4 6.13 4 0.44 


*Self-register out of order. t Partly estimated. t¢No record on account of snow. 
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Taste XIII.—E2cessive precipitation, by stations, for November, 1896. TasLe XIJI.—Zecessive Precipitation.—Continued. 
2 Rainfall 2.50 
or Raiafall of 1 inch, | Rainfall 2.50 | inch, 
| | BE | ia | OF mao, one 
on 
Inches. Indian Territory. Inches.| Inches. Ins. | h.m. 
Scottsboro. ....-. 8.40 | Ipha 4.17 
Valleyhead ..... ven chow 2.72 | Frank! 3.02 
Arizona. Hopkinsville 3.59 
Dallas 2.50 | Russellville...... 3.54 
Stut 5.41 | 4.66 
2.65 
2.52 
Bear 9.60 2.75 
Bowmans 2.91 4.24 
Do 2.60 2.50 
Do 6.85 | 3.60 
Crescent City 4.76 4,64 
Do 6.31 Oberlin 4.00 
Durham 2.80 23 Paincourtville .. : 8.15 
3.70 BB Sugar Experiment Station........ 2.70 
Do 
Do 5.91 | 23-24 ...... North Bridgton. 3.08 
Fort Bragg. . 14.65 Maryland. 
Hill 13. 3.20 Michigan. 
Los Gatos..... 2.70 
Malakoff Mine 10.19 Agricultural College 3.10 
Mills College. . 3.33 Batesville... cesses 3.95 
Pilot Creek 2.65 Columbus........- 2.80 
8.85 | 15-16 Lamar ..... 2. 
2.80 Virgil il City... 2. 
Hampshire. 
1.10 | 0 42 5 | Charlotteburg 
Idaho. Horse Cove . 3.38 
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Taste XIII.—Zecessive precipitation—Continued. Taste precipitation.—Continued. 


Rainfall 2.50 | rainfall of 1 inch, 


inches, 05, mere, i one 


hours. 


Rainfall 2.50 | Rainfall of 1 inch, 
or more, in one 
hour. 


Monthly rainfall 
10inches, or more. 
Monthly rainfall 
10 inches,or more 


North Carolina—Continued. Inches: | Ine. | South Carolina—Continued. Inches. | Inches. Ins. | 


4-5 Cart 
4) Clarksville......... 


Elk 
Fairmount. . 
Florence ...... 
Harriman ..... 


Norman 
Sac and 


Jackson. 


SSSS 


Rear 


Arthur City 


6.39 Virginia. 


18,00 | Fort Canby ...... 
Grandmound ........ 
Chambersburg . 

Coopersburg...... 
Duncannon . ée 
East Mauch Chunk 
Girardville. . eee 
Lewisburg .......- 
Seisholtzville ...... 
South age 2.82 


Tatoosh Island ...... 
Union City...... © sees 
Vasho 


| west Ferndale 


1008 


Cine 2 


nak 


one 
Stations. | 
| 
$6.58 | eons on 
| 19-18 
Mount Angel...... 18-08 2.00 | 0 30 
BGR] 19-18 | 
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Normals for December. 


Chart VIL. Iscbars at 5,000 Meters Altitude. 
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Chart Villa. Temperature Departures, Week Ending November 9, 1896. 
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Chart Xa. Temperature Departures, Week Ending November 23, 1896. 
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